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Introduction by DAVID DOL BILET 


In the Shadow of Mount Fuji 


THE SNOW-COVERED TOP of Mount Fuji mirrors the Japanese dawn, Asit catches the sun's 





first tight, Fuji's summit tums from laequer red to rose. In the shadows below, the moun 
tain’s huge sloping shoulders and base remain dimly outlined in predawn gray. Par below, 
the waters of Suruga Bay are clonked in céepest black 

lo the Japanese who awake each day in the cool shad 
fis rt | Mount ] Ul, fhe vVoiranic cone And the brooding 
bay at its foot form a kine of mystical_partoership, The 
upper slopes of the mountain hold the bright promise 
of gods: Suruga Ray, dark and forbidding, is the realm 
of demons 

Suriion Bay is about 4) miles long and 15 to 35 miles 
wide, bordered on the north by Mount Fujiand on the enst 
by the mountainous Izu Peninsula. What makes itspecial 
IS ILS @XtraoTraniry depth = plunging to more thin 4,00 
feet a few miles ofishore—and the deep-sea creatures (hat 
live tiere 

[ have sometimes imagined that the deep ocean sends 
arteries reaching upward toward Japan, pumping life mto 
the shallow waters along her shores. The deep troughs of 


surden Bay and the Sagem Sea on the eastern side of the 





Izu Peninsula feecl into two different Pacific trenches 


em RE ETRE The canvon of Suruga Bay dives southward into thi 





dark chasm of the Nankai Trough, some 14,000 feet deep. Suruga- Bay is, In o sense, 
an extension of the distant deep dcean, an alcove of the abyss. For nearly o decade | 


hive Oreimed of exploring i Continued on page & 


Under the great mass of Mount Fuji, Japan's deepest bay plunges toward 
abysaal depths. | bifocal view captures the robot SecROoVER in withers that, 
although fished for thousands of years, still remain little explored. 
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The very symbol of Japan, 


Wlount Full reins over the 
bav. Urban corridors support 
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There are many kinds of dreams, and diving dreams are vastly different from moun- 
tain climbing dreams or even space dreams—you don’t see upward toward a goal ora 
peak ora distant star. You look down into darkness, into a place where imagination has 
no footholds. 

My dream was born while diving in the waters of the Sagami Sea, Suruga’s neighbor, 
I bad dived to what | consider my safe working limit— 180 feet—and hung motionless 
above a steeply sloping seafloor in a bizarre orchard of white soft coral trees, A blotchy 
swell shark with bright green emerald eves slowly swam through the trees, then disap- 
peared down the shelfinto blackness 

That shark was on a journey toa place in the oceans I call the middle depths, the 
waters from 180 to 2,500 feet deep—bdeyond 
the range of scuba divers and yet far above 
the abyssil seafloor, 

The middle depths, especially off central 
Japan, are a hidden oasis of life, fed by 
nutrients eroded from the surrounding 
mountains or pumped in by the Ruroshio 
current, Japan's equivalent of the Atlantic 
Ocean's Gulf Stream, which rubs against 
the Japanese coast as it heads northeast 
toward the Aleutians, 

Tt was into this world at the edge of 
light—and the deeper world below —that 
the swell shark had passecl. I longed 
to follow. 

I discovered T was not alone in this 
dream. It was shared by others, including 
my longtime colleagues, marine biologist 
Eugenie Clark and National Geographic 
photographer Emory Kristof. 

Back then, however, our dream was fath- 
oms beyond reality. It has only been in the 
past ten years that Emory and Chns Nichol- 
son, an inventor and the president of Deep 
Sea Systems, have developed the technology 
to “fish” for images in the deep sea. Today 
our fishing gear includes underwater robot 
cameras and research submersibles ngged 
with wide-angle, deepwater optics and 
sophisticated electronics—much of itdevel- 
oped by the late Alvin M. Chandler of 
National Geographic. [t was Chandler's 
vision and almost sculptural engineering of equipment that opened our modern photo- 
graphic window on the deep sea 

In 1989 my friend Koji Nakamura, an extraordinary Japanese diver and underwater 
cameraman, put together a plan that involved the National Geographic Society, I okvo 
Broadcasting System, and the Toba Aquarium. In the autumn Emory, Genie Clark, and 
I met Koji and his crew at the edge of Suruga Bay to do some extraordinary fishing. 

With ten long years to think about it, Emory and I had devised a highly scientific 
stratexy for covering Suruga Bay; We divided it up like Chicago gangsters of the 1920s. 

Using scuba gear, I would make pictures down to about 140 feet. Below that, Emory 
was in charge. From 180 to $00 feet, he and his crew used two remotely operated veii- 
cles (ROVS), small robots with mechanical arms, television eves, and deepwater cam- 
eras. For depths below 800 feet, Emory and Genie dived in the French submersible 
Nautile, which was contracted fram the French Research Institute for Exploitation 
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of the Sea and equipped with National Geographic's special deepwater cameras. 

We based ourselves:on the western side of the Izu Peninsula. Emory's ROV and sub- 
mersihle team worked out of the fishing port of Heda, My shallow-water diving team 
worked from the seaside resort of Osezaki, four miles north. 

Diving in Japan is no simple matter. Every few miles along the Japanese coast sits a 
fishing village with a concrete wharf, a breakwater, and dozens of fishing boats, The 
fish im each section of the sea, and each part of the coastline, belong to specific fisher- 
men's associations. There arc, in essence, invisible lines and fences in the sea, every bit 
as real as the invisible fences around a Japanese rice field. For us to anchor a boat and 
plunge in would be perceived as trespassing. 

“Japanese fishermen are very jealous of their sea," Koji explained. “Legally the sea 
belongs to all people, but everything in Japan is done by consensus. So fishermen control 
the divers. For example, we can't dive at night because the fishertnen think we scare 
the lobsters.” 

The fishermen's association at Heda was different. Men from the Izu Peninsula have 
been fishing the depths of Suruga Bay for thousands of years and wondering all that 
time, it seems, about the bizarre deep-sea creatures that flopped on the décks of their 
fishing boats. Unlike local shaliow-water fishermen, who know every stone and shoal in 
the waters they fish, these deepwater fishermen wanted to know more about the world 
their creatures lived in. They were so curious, in fact, that they helped arrange for a 
boat, a 130-foot fishing vessel named Daishi Maru, to assist Emory with the ROVs. 

‘Osezaki, on the other hand, is not a fishing town but a diving resort, one of only a few 
on the Suruga side of the Leu Peninsula. It faces o classic curving bay protected by a 
sui! pine-covered peninsula, Along its beach half a dozen hotels and pensions cater 
exclusively to scuba divers, who are allowed to explore a small underwater park set aside 
for diving, 

During the week Osezaki is deserted, but on weekends as many as 700 scuba divers 
from Tokyo descend on it, clad in flashy diving suits that light up the beach with every 
color in the visible spectrum, including the currently fashionable combination of lime 
green and aircraft orange. Each Saturday morning they make for the water en masse, 
like high-tech lemmings. 

Fortunately, this vast hoard of divers does not-seem to upset the balance of nature, By 
Monday, I knew, peace would again filter down through the waters of Suruga Bay, The 
clouds of muck stirred up by a thousand swim fins would slowly clear, and delicate sand 
creatures would emerge from their biding places. We would wait to dive until then, 

With perfect luck, Monday dawned cold. and miserable. And then the dark douds 
Came, and then it began to rain. 


OR DAYS MOUNT FUJ] seemed an invisible presence. The sky was grav, overcast. 
It would rain hard, then drizzle, and then mist would cover the sen and steam 
~ across the surface. 
Early one moming, about an hour before dawn, the wind shifted to the west 
and the sky cleared. I stood on the balcony of my hotel and watched the play of light on 
Fuji's summit 

Later that morning we entéred Suruga Bay. The surface water was slightly murky 
from the rain, but the sunlight—sunlight we had not seen in davs—filled the sea and 
erased the gloom, My crew and | gathered underwater, checked our equipment— pres- 
sure gauges, watches, and diving computers—and tightened our weight belts: [selected 
the four cameras [ would take to the deep, caching others along with extra air tanks. 

We nodded to each other, Lead diver Tadahiko Matsui pointed ahead, then gestured 
once with the flat side of his hand, and flew off down the sand slope, kicking, finning, 
descending like a mountain climber in reverse into a darker land. 

The last I saw of the surface world was.a view of Mount Fuji, bright and strong 
against. a hard, blue autumn-sky. I saw this from water level, and then my eves dipped 
elit the the curtain of the surface into a realm that most people can only imagine. 
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he Cajuns: Stull 


With a style as spicy as boudin, a popular sausage, the Cajuns 











By GRIFFIN SMITH, JR. 


Photographs by 
WILLIAM ALBERT ALLARD 


E WAS A BEARDED, stocky 
hearty Cajun papa, treat- 
ing three generations of his 
family to a pizza after the 
Krewe of Hyacinthians 
parade on Sunday 

afternoon in Flouma, Louisiang They were 





planning a party for Mardi Gras, just two 
days away. And while I couldn't catch every 
French-accented word, ane aclmonition came 
through firm and clear 
‘Tdon' wanna run out of beer,” he said, 
an’ I don’ wanna run out of crawfish," 

With a chuckle [realized that after six weeks 
ihn south Louisiana, I'd founcd him at last. Here 
was the Cajin as the world imagines him to he 
the easygoing, hard-drinking, seafood-loving 
denizen of the bayous, brimming with joie de 
VIVre and always ready fora good time. And 
what was he eating? Pepperoni 

Along the course of those six weeks I'd hada 
lol of my expectations about Cajun country 
turned upsice down, I'd met Cajun lawyers, 
bankers, professors, ancl captains of industry; 
I'd heen Welcomed into the homes. of i rowtish 


farmers and cattlemen, rice planters and musi 


=a 
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clans. Except for-an occasional French- 
language sien, the legendary Evangeline coun- 
try looked pretty much like the rest of the Gull 
coast south, There were no fiddlers in the 
streets, no pirogucs on the bavous. It took 

me awhile to be persuaded that it was more 
than just a tourist come-on, that a proud 
Cajun subculture does indeed still thrive 

cies ol the American mainstream 





in the e 
Pepperoni yesterday, crawfish tomorrow: The 


genial Cajuns may be the country's prime 
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"When | started panting 22 years ago 


there wos mo such thing ds Cajun art, 
soye George Rodrigue. Collected on both 
sides of the Atlantic, his work recaptures 
the vitality of now faded folkways, In 
Aiali Dinner" Ais tram foter meet 


friends for a meal that features the 


i nana = bo fel 
French garlic mayonnaise of trie titi 





example of an ethnic group that celebrates its 
own distinctiveness while remaining comfort 
ably a part of 20th-century America 
AJUNS ARE the descendants of 17th 
century French colonists who set- 
tle along the shores of Canada 5 
Bay of Fundy ina region they called 
Acadie. Expellec by the British in a series of 


deportations beginning in 1755, more than 





2,500 Acadians eventually found reluge in 

Louisiana, As the years passed, their neighbor: 
Acaciers” 

and finally “Cajun.” Mian 


ntighbers, including those of (serman and 


= @ 


softened the elges of the French * 
into * “(Cacien’ 
Snanish descent, were gradually absorbed by 
intermarriage into the Cajun milieu 

Today's Cajun country isa roughly triangu 
lar section of south Louisiana reaching from 
the outskirts of New Orleans to the Sabin 
River. Itlaps over the Texas line forafew miles 
past Port Arthur—"Cajun Lapland,” as Lout- 
sinnans sometimes say to needle their Lone 
Star relatives. Despite popular beliel, New 
Orleans is not Cajun country. Nor is Baton 
Rouge. Nor! 


French in Louisiana, since a goodly number ol 


‘a creat deal else thal seems 


French Creoles—a term that was originally 
in oearrihe 1 eople barn of Ruropean 
parents in the New World—settled in the terri 





fore and after Cajuns arrived 
In 1971 the Louisiana Legislature desig 

nated 22 of the state's 64 civil parishes a: 

“strong Frenel 


Acadian cultural aspects of said region 


ACWHANA, TeMmerking on the 


Mostly rural, and with a population thal 1s 
hy no means entirely Cajun 
Acaciana centers around two 
unotficial cupitals, Lafayette 
in the west and HMowrma in the 
east. Despite the dogzed mis 
conception that most Cajuns 


live inswamps: Acadiana 


actually chy de into four 
FEORTHDIIIC Ared a iwi 
rountiryY, CONSETnNe ero 
faa ij lin "| i vill Lat hi 
natural processes along the 


Missission! River and lesset 


marshes 
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deposits but eroding now al an 
f 


Jarming rate; the inland 

swamps like the great soe 
i the Atch 
Basin, virtually uninhabited; and the prairie: 
itural Dread: 


wit sovoeaNns 


an ders 


a 
LE ak ad 


of south west Louisiana, in arn 


backiet of rice, coatth 


In one of those unexpected twists that kee] 
life interesting; something about the Cajuns 
cantured people's imagination a decade of 

| Prudhomme, a celebrated chet 
WAS in part responsible, in 
1980 he created an instant classic called Ohack 
ened redfish and spread the gospel of Loulmiana 
cooking from Sew York to San Francisco 


LAajun CUuISIne, ith its exotie inere§dienG “rir 
fs reputation fol high-octane Seasoning 
Sik rine lerions ot mitntors 

The energetic Gddle-and-accordion songs 
like “Jolie 


Stomp” 


Blonde” and “The Lake Arthur 


set toes a-tapping far beyond the pra 
ries of Acadiana. Cajun musicians found 


enthusiastic new 


suidiences, Songwriter Lb, | 


Menard, in real life a chairmaker in the tiny 
bown Of E-rath, traveled to 42 states ang 2! 


countries, from Thailand t 


» Egypt, playing his 


—— 


GRIFFIN SMITH, TR 
Rock, Arkarnss, | 


at 


jini | y thee Fi 


aowriter and lawyer min Little 
oll-"Town Aimer: 


(RA PAT 


t 
SEL Te 


asf Wwroke cule 
Hrwa6n Loe )*, LT : 154 | 1 Ee 
Photographer WILLIAM ALBERT ALLAR 


Wen CON noo Le the I Sp Fae a ibs 


Weelrecanrn { ne of ad tare ie fir . i i Fy i P LAL ! 

















755-1757 In 755 the first ed 
Acadia were departed south << \ 
bo British sale Turned xe OK 


away ly pide para HE : \ 
ing 1-500 exiles pi for Britain, |, ‘, 


(754-(762 Acecond wove of 

AA eeporeation pwept several 
horcdred Acadiana to France - lly 
in (7S. By 1762 come 16,000 rw 
Acadiana had been displaced — ‘ 
two-thirds of the origsnal ae 
popelaticn, 4 


(T63-(785 After the Fromch 
and irutian War anded in 1763. 
sore refudees in the British 
colonies made their wa north 
to French territery, rs 
mndved to Searth ‘hoeaeton’ the 


Atiantic Realm 
West Indies, the Falkland 


baa Inlands, and Louisiana | 

| llands, and Louisiana. In (res 
[| Franch possession about. 1,600 refugees left France 
ME English possession for Louisiana. 
























cc fo unded da French aces 
/ called Naas in what is now the Canadian 
rince of Nova Scotia. While the Acacians 
aspered.on the fertile farmland, France and 
Britain vied for control of the region. Britain 
. miy in 1713; four decarhes later, at 
the start of the French and Indian War, security- 
als deported many Acadians. 
Scattered alone Attartic are 
Caribbean shores (above), some 
refugees found a final home in 
south Louisiana. As their settle 
mts spread across bays 
and prairies (left), neighbors 
shortened the French “Aca- 
dien” to“ "Cacdien” then 
“Cajun.” Toray 22 par- 
ishes, or Counties, with a 
(Cajun flavor make up a tre 
angular region known a 
== Aradiana 










The Cajuns: Sul! Loving Life 
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panned, “isthat Cajun ishot. The bad newsis that Cajun chic has left the best part of an 


that _ayun is hot wnaezmne tale untold, hat tele is the story ne 


Like most Cajuns, Ancelet winces at impli only of who the Cajuns are but also of who they 


ations that Acadiana i=full of fire-eating were— and how they got here, Tod Ly" 3 LEST 
Wamp dwellers who communicate in-archa wut Lowsianarns are iw one hapter ina 
French and have not-yet joined the modern nearly four-century saga of heartbreak, strug- 
world. “It siucicrous,” hesays. “Inthemov- gle, and perseverance against all odds; Many 


es Cajuns have replaced hillbilesasa people Cajuns know thestory, as do their modern-day 


mone whom heroes can get into exotic trou- kin in (lanada, New Engtand, and France 
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It'sa place where people just let go and have a good time,” saves a dance nal 
customer, Every town worth o two-step has one. There's Snaok’s in Ville Plott 


Lobeview Club in Eunice. Fontenot’s (now Richard's) in Basile. Fred's in. Momo 


Sel aside fora moment what you remember Che English claimed treachery. Within 
af Evangeline, Henry Wadsworth Long months Acadians of the Minas Basin were 


low's sentimental account of ant Acadian maid- being boarded onto British ships bound for the 





en's separation from he fiancé, Gabriel American colonies, their lands and homes in 
during the exile of 1755, because Longfellow's flames. Others either capitulated or flect mto 
characters ond many of his important details the forests. For WCATS 1 he roundup continued 
renow known to be mere fichen Of an estimated 15,000 Acadians, 10,000 were 
Early inthe 17th century, settlers from west- captured, deported, or detained before the was 
ern France came to whatic now NovaScotia’s between France and E-nelane es din trois 
Annapolis Basin, a fertile land of orchards Those who came to the American colonies 
sheltered from winter winds by mountains to faced wartime vostitity and grew quickly dest 
the north, They spread into rich land tn the tute. Virginia's allotment of 1,500 Acacians 
Minas Basin and alone the Isthmus of Chig wes actually refused entry and shipped to 
necto, Fishermen and farmers, they always England as war prisoners, At least seven hun 
heweel close to shore, constructing elaborate dred Acacians drowned when their overloaded 
likes to Claim new cri wi from the Bay of ships sank ina storm on the way to Europe. 
Fundy’: 5 50-foot tides The odyssey went on for years. In one chroni- 
Their new homeland of Acadie lay SUAre! cler’s words, “the wretched exiles c Pop reel up 
nthw Hirt ve rivalry between France Al i'| like ciritt wood alone the thors | 1 of the Atlant it 
England for mastery of North America. The Ocean and the Caribbean Sea.” They mare 
Acacinns ac clarecl neutrality, but the English, their way to France, Quebec, the French West 
who had won control over tei) landein l/s Incies, Saint Pierre ancl Miquelon, French 
cemiaincded loyalty When, in ] une liao, tha Guiana, and the Falklind Islands By its 
Englich overran France's Fort Beauséjourand few hundred had settled in Louisian: 
i aDTUTEC BHTe SUF cacdian i ONstt as iInsHIe Viore than 2.500 impoven shed A Cacia 
the fate of Acadie was Sealed congregated in French maritime ports, Inving 
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War,” tustorian Michael Foret told me. 


“(ay uTs Were DOL As 


DOT a5 risl 
caused a depression in the South that 


lasted until the 1940s." And on the social lad- 


people Think 


der Cajuns Were near the bottom rune. Mant 


BRL ce subsistern A eestence | 


and many still 


emember it Paul Pridhomme, =ttting in the 
test kitchen of his renowned New Orleans res 


taurant, described haw his own family “had 
bartered butter and eves for other things.’ 
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Cher indifference to-ecucation lingered: “Uf 


you went to college,” said Weldon Granger, a 

successful attormey who now lives in Houston. 
$ 7 1 ] 

“people thougit you were lary.” As late as 
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¢ major things had changed all 
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mat; (Re OU ant) Pas CeMmand, which brourcni 


jobs; new roads, which ended rural 
and World War II, which 
Cajun youths into the outsice world 

When Weldon Granger invited me to attend 
his family’s (Christmas 
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prepared fora good time. I founct it, certainly, 
but | also found a microcosm of many Cajuns’ 


fone upward climb from lower class to success 


When Weldon’s father, Willis, joined the 
Navy in 1943, he spoke not a word of English 
20 vears later he had 11 children, nine of whom 


went to college, several to craduate school 





Por yvears Willis Granger and his bovs were 
sharecroppers on nearby lands of the Thibo- 
deauxs and Broussards, farming with a mule. 
his Wife, edith, born an Hebert, cooked and 
washed without running water. In the off- 
season Willis eked out a living trapping nutria 
and muskrat. “When Dad got a job in the salt 


fae Capuns: Sill Lovie Life 





mines on Tefferson (sland, Weldon recallect, 
“it was areal step up, We could lnve in town.” 

Today, basking in his children’s achieve- 
ments (all have done well, and three son= are 
internationally known physiologists), the 63 
year-old Willis nuns a horse farm squarely 
across the road from where he used to share- 
crop, With a white fence and a modern home. it 
looks like a bit of Bluegrass Kentucky. Wel- 
don bought the tiny fowr-room house in Erath 
and moved it tothe farm, a memento of the 
family's past. Willis has a Rolis-Royce Silver 
Cloud now, a whim of his lawyer son (“ He uses 
Itte zo buy groceries, Weldon grins). But he 
still prefers his pickup 

At Christmas a hundred or so Grangers and 
Meberis came together at Erath’s American 
Legion Hall from as faraway as Venezuela to 
éat boudin (sausage) and dance to a Cajun 
band. Grandmothers en bane watched the 
doings; the men discussed the merits of the lat- 
est deer hunt; the childrenall behaved; and 
(surprise!) a well-stuffed Cajun Santa arrived 





to lead the two-step at the head of a conga line 
Athis plush law office, Weldon Granger tells 
me why a painting of a man and boy picking 
cotton hangs in the place of honer behind his 
desk. “That's my dad and me,” hesays, “I 
hac an artist take an old black-and-white 
10f0 and make it mto a portrait. When I geta 
wack at that. I'm very 


appreciative of all that’s happened.” 
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ge | 
little cocky, Dlook 


HAT BLEND of simplicity and success 
typifies many Cajuns today, [ never 
meta Lan who put on e@irs 
Composer-saxophonist Richard 
Landry, whose racdhant "Mass for Pentecost 
Sunday” was commissioned for the opening of 
the Menil Collection, a sophisticated museum 
in Houston, wrote the work in his family's 
high-ceilinged old house in Cecilia, not far 
from where be once picked cotton for acdollar a 





ding's band. Baseball pitcher Ron Guidry, one 
of the best the game has seen, was hanging a 
cypress cabinet in the kitchen of his new parts 
barn on a /5-acre rural tract near Lafayette 
when I caught wp with him. "It's a place far 
dances,” he saicl—ard for his bass boat. “This 
whole greats close, tight knit,” the ex- Yankee 
told me, explaining why in retirement be came 
home to Cajun country. “lcan walk ten square 
miles armund here and know everybody." 
With all the attention given to the Cajuns’ 
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"Wy people were watermen who [ived 
benween the swamp and the salt marsh. 
Called it the trembling prairie,” says 
champion decoy carver Ton Brunet, of 
left, outside his Galliano gallery. Ais son 
Jett, at his side, hos already surpassed 
fim. Both sell deconttive decoys to col- 
lectors for thousands of dollars apiece 





Frenchness, it's easy to forget that they are 
Southerners too, Ron Guidry's love of hunting 
and fishing, typically southern, is mirrored ail 
across Cajun country. “Everyone's got hunt- 
ing camps,” says Terry Perrin, who grew up 
almost within sight of Avery Island, the home 
of Tabasco hot sauce 

There is a special Cajun twist-to this 
southern image. Perrin, asemiretired cook, 
explains, “Cooking is a man's thing. To cook 
your first gumbo while your friends are playing 
bourse, aCajuncard game, well—it'ssortofa 
rite of passage.” As we talk, he sprinkles 
Tabasco on his popcorn between sips of beer. 


sic is the single most distinctive 
element in today's Cajun cul 
tural revival. Originally for at- 
home listening, it soon became 
an accompaniment fordancing. The vocals, 
osually in French, are nasal and shrill enough 
to be heard over the sound of dancing feet; to an 
outsider they are an acquired taste. But the 
music itself—fidedle, triangle, accordion, gul- 
tar, and the more modern drums—is irresist- 
ibly infectious. There is nothing of the woeful 
history of Acadie in these cheerful melodies 





a” 
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Cajun music had nearly died by the 1940s, 
absorbed by country music and “western 
sewing,” when a half-blind accordionist named 
Iry Lejeune made the old sounds fashionable 
again. A god in the Cajun pantheon, Lejeune, 
who ched young, would be amazed at today § 
proliferation of restaurant-dance halls like 
Mulate's in Breaux Bridge, where Cajun 
bands play for hours every day. ‘The shoes an 
the dance floor tell the story: 
cowbov boots, Adidas, deck 
shoes, slippers, dress shoes, 
sandals. In south Loulsiana 
Caiun music crosses all divides 
of age and class. 

At the Savoy Music Center 
near Eunice ¢ach Saturday 
morning Marc Savoy, master 
of the accordion, hosts a jam 


session, When | came in, the 
heavens were ringing with the 
sound of nine fiddles, four 
accordions, three triangles, a 
piano, and an upright bass, 
Stacks of boucin and six-packs 
of beer (the official “admission 
charge” for first-tume onlook- 
ers) lay all about, 

“My idea is, let's make-a party, let's make a 
barn dance,” says Savoy, In an era when some 
Cajun musicians are edging intorock, he firmly 
upholds the classic sound. “Tdon't want to 
flav all this nouveau music. The carliest style, 
the purest style, that's the sound I ve always 
tried to capture and pay tribute to.” 


N MOST RESPECTS the main features of 
today’s Louisiana Cajun culture hardly 
go back at all to old Acadie; furthermore 
Cajun life differs sharply from that led 

by their now distant cousins in Canada. Some 
300,000 people proudly calling themselves 
Acadian reside in Canada's Maritime Prov- 
Inces, mostly along the eastern shore of New 
Brunswick. (Another 25,000, a special breed of 
American Acadians, live across the St. John 
River in Maine's Madawaska region.) I went 
there expecting to find the other half of aseam 
less Cajun-Acadian world, separated from 
Louisiana’s 500,000 Cajuns in distance but not 
in spirit. But what I found suggested that 200 
years in Louisiana made the Cajuns there a 
separate people, bound to their northern kin 
mote by sentiment than by substance. 
Consider what sete today’s Cajuns apart 


National Geographic, October 1900 


Ther food, with its Cavenne pepper, roux,;anmc bringan official end to the Acadian exile by 
mingled aromatic flayors-of onion, celery, and admitting that it was a violation of English 
bell pepper, owes more to the Indians, the and international law. “I wanted to do this, 
spanish, and the slave cooksofthe antebellum he told me, “so when my children ask why 
south than to the salted, oily foods of old their ancestors came here, | don't have to say 


Atadie. Rice isa Cajun staple, and well-loved they were ‘criminals,’ It's never too late to 


me oT libre tart oa — ee pee abril eu an 
ingredients like crawfish and alligator play a correct a wrone 


part in Louisiana as nowhere else. Only in the The deepest difference between today’ 
one-pot cooking style do the Cayns chare sa Lawns and Acadians nay be oné of tempera- 
culinary inheritance with the Acadians—buta ment. When the Cajuns celebrate who thes 





PUM Do oF a ree bal a. ES ah LA! different e ap “TI ure, tneY Mean wah i Lie iy ha Ve DECOTLE: When 
ence than the Acaclian chicken-and-dumpling the Acadians celebrate who they are, they 
stew called ficel, Today's favorite Acadian mean whoathev have been. One honors: change, 
chishes mr a ta tine fe.clourhball containme, salt the other enrlurance. Whi nl asked Acadians 


notkattcenuies Ne fa casserdleof grated pota- what qualities distinguished them from thei 
toes with the starch pressed out). Both are English-speaking neighbors they always men 
Hand enough to puta Cajun palate fastasleep. tioned the closeness of their family life, just 

lassic oajun music owes its heart and soul as Cajuns did, but unlike Cajuns tl ey never 
to the fiddle anced to the diatonic accordion, mentioned joie de vivre 


somethingold Acacie never saw. Introducedto —_Joie de vivre: It may be the richest nugget o! 


A = Asia | hi the Germans about 1850. it wistiom Al the core of Ajt im being —keening ii 
reshaped thie old Cajun fiddle dance tunes, mind (Cajun author Trent Aneers'’s observs- 
eliminating those that could not fit its limited tHonthat joie de vivre is “notastate feuphor ih 

range Foe the mane nad nly waltzes anc that can be induced by the consumption of 


two-steps survived. Tocay's distinctive Caiun alcohol,” but rather “a wav of looking at 
SS aTaTite hes lew real CORE FELres ita 4 ars ara things, a condition of the mined ariel om] 
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Phe status of the French language i a ficht the heart 
ing matter in New Brunswick. 
Which in 1969 hecame off- 
cially bilingual In Louisiana s 
wa es Pence Hers, 
but the generath now in: rts 
402 15 the last to have frown 
Up Speaking it at home. With 
Some ONC nitions: uch as the 
French-language news pro 
Fram read by a Cajun acco 
lionist ever night on 
Lafayette’s community TV 
thanne!l—French i no tmon 
than a grace note in Cajun life, 
vithough etforts have begun to 
preserve it 


The Cajtins, one Louisinnan 





told me, “have a sense of 
wrong without an attitude of 
militance,” [In New Brunswick the bold, single- A millionaire before 40, industrialis 
tarred Acadian flag flies aber in front of Dailey | Berar d credits his aticcess to 


homes and buildings, at. times higher than the Loyun ingenuity, “Sere up in a big ofd 
( Vann AR, tn Lowisitnaanattractiveflagof swamp and spoke only French," he 
7 ' 7 } = =F = i 
cadiana was designed some years ago, butit "eculs: Wortd-troveled c oniincactos 


- 


for the oil industry, he has ‘hiaes fo 


has Not become the same sort of political svm 
bo. Ina perfect illistration of Cajun modera 
tion, a Latavette lawyer named Warren Perrin 
recently petitioned the Queen of England to 


[peria roots, “Once this place gets 


br vour blood, you can never cet | 


ie Cones: Stell Levine Lyf Es 


Despite all the differences, the personal ties 
that bind Acs - uns ano (oayuns al 
warm. I think-of the ao Don Heberts, 


Port Arthur an vila other in Miacdsawaska, 


re deep and 
One i 
who 
met at a family reunion and have exchanged 
friends ancl friendship by the busload since 
And T think of Carl Bacsacine: a voung Cajun 
historian, who told me of the uncanny sense hi 
had of being Amon m4 


Wiel if ie ett ek Hr Lins ick L-- 


wh people” when bi 
“The FnHvtoms tH 
the way they related to their children, 
so many things were 
How much 
lette wheel of exile more than ; 
went where, and what they then became 
Late one September afternoon at | 
A caciens In Lafayette, after a stroll through 
fish tama- 


foor stalls where vendors sold Craw 
es A 2 SAN Wy iches 


li TatLoT sSuU5e2 
and chicken jan Kalava. 1 listened while a pop- 
ular band called Beausolei] brought the crowed 
joyous frenzy with its sw irling 
tunes. Sunlight backlit the Spanish moss in 
ghostly gold. The dws Land 
smoke from family barbecue grills rose around 


me. [f the original Acacians came ba 


speech, 
co mutch the same 
i it weht. deoenced on t] Fil} 
L thought, depenctecd on the rou 
LD Wee Ts SEP La 


whan 
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now, Dwondered, would they recomnize Che 
(Cajuns? Wotutd 


our loss? Or would they say, part of our punish- 


thev say, In them we overcame 


ment was for our descendants to become a 
different people we no longer understand: 
With 


latter 


a twinge of regret I supposed it Was the 
find a part of 
AUS, 

¥ baffle them. So 


itself. 


Phe exited Acadians might 
int 
bless ther souls 
be it. Cayun ¢ 


themselves anada or Maine, but 
would Simpn 
ulture is happy with 


BR ALL the f 


good-natured qualities o 
ajun life, 1 Louisiana still has its 
of troubles. Erosion of the 
state's coastal wetlands, 
for 4 of the production of 
fisheries, 1s occurring at the rate of one 
IS minutes. The 
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share 
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account | percent 
Ti iy 
acre @Vers Process has been 
Wississinn River 
every few hundred 


rnass [ds 


has changed its course 


Vears, whipping ac inna like a garden 
but levees and cangals have worsened the 
land to the point much of Terre- 
bonne Parish —it means ~ land” —could 


be gone in ol} years 


HSE, 
loss Of where 
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Cajun shrimpers along Bayou Lafourche 





oravers and a bratop'’s blessing 


ceremony, Benruird Kees wears 
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devices, funnel-like attachments that, in 
theory, deflect endangered sea turtles while 
shrimpers trawl. “The shrimp are supposed to 
ric it 


man whose ready smile fades when the subject 


"eave Linwood Chenunie, a little win 

"| a 4 bi i F mere hy Pad — ba a L 

SB TEDS. “But dT anviiing gets caughtin the 

pening, like paper, you lose all your shrimp, 
for 53 of 


didn'texpoct to make a for 


Cheraimie has worked 25 a shrimpet 


iit 


hist; Vears i 


tone. he favs 1 the kitchen of hts modest 
home in Golden Meadow, 45 his wile serves us 
coffee and crusty French breacl from Dufrene’s 
Bakery a block away, bread fresh enough to 
lning it because | 


nlease a Parisuin. “I'm 


mire Te ees Vl 
o bh Eee | 


“You know what's prettys 


he interrupts 
himself, unfolding asheaf of snapshots of he 
boat decorated with hundreds 


for the blessing of the fleet each August He 


ft colored flares 


invites Me a! nred his well le [at ele le ariel Lr, 
and he starts the motor. It purrs Like: Ww ilies 
Granger's Rolls-Rovce 

it looks like the shrimp industry isa thing 


of the past,” Cheramie muses. “ Your expense 
1 i 
Worth oF 


shrimp, if you work hard. If a young man had 


Ba > | & CK) a Vear to atch =. tah ne 
to go out and buy a boat like this, he couldn’ 
Aut, 
pressible smile breaks out again, “it-s-still fun 


VW tial 


make a living he pases, and that irre- 
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lined with hundreds ol 


boats, the long reach of Bayou Lafourche al 


Broad and oper 
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Galliano and Golden Meadow will surprise 


Means 


j a | id ee bint 
anyone Who Taings Chat on the! bayou 
a 


a mMmoss-niine’. care, tree chacled. slow-moving 


way of life. By day a busy waterway, it glitters 


at night with thousands of mercury vapor 


ithts. There is a bustle to the place that belies 
its isalation 
The few remaining swamp Uajuns, by con- 


that 1s fast 
[In the Atchafalaya Basin more 


trast, lead a Faulknerian existence 
disappraring 

" ' | 1 = g . al rf 
of the deep swamp is silting up each passing 


year. Almost all the residents have moved to 


more comfortable quarters outside the levees; a 
90-horsepower Yamahacan zip them into then 
fishing proundsand back outin an houwrortwo 
en (he traditional houseboats that people like 
Annie Blanchard remember from childhood 
are lone pone —or are turned into casual 
weekend retreats. 


Annie and her husband, Roy, live in what 
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for atypical suburban home down a 


coulcl pass 
rae ce aed actin cat havin 
rravel road on the levee south of (atahoula, 


but their hearts —and their livelibhood—are 
till in the swamp. Competition fram crawfish 


farms, though, hascut their income badh 





Used to be, you'd make aliving.so easy it was 
free,” Roy says 2 we sit in thetr living room, 
the television pl Ving W rilessly beside ws 


“But they 


that makes it hard.” The worlcdy 


started these crawtish farms, and 

de crawlish 

craze has not made Roy and Annie any nechet 
"lil tae t 





= 
i i = = = 
leave this place and go fartne 
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Annie nocs in agreement. “That's the music 


if the swamp.” 


ERHAPS THE BIGGEST BLOW to Cajun 
country was the oil bust of the 1980s, 
which shattered the economy of south 
Louisiana and left places like Latay- 

etie reeling. “Tt was a grotesque specter,” 

says developer Dwight Andrus, “You were 

lucky to catch vour breath on the way down 
Fear. Fear, Fear.” 

So massive was the exodus, U-Haul shipped 

loads of automobile trailers into Lafayette on 

railroad flatcars, Hardest hurt was what 

another Cajun called “our false middle clase 

" Jobs came 50 tasily during 

“vou could make good dol 


[ will never forget 1 “7p 
C 


that oi produced 
the boom, he said, 
lars and not even finish high school.” When 


the bust came, "people had to leave the area, 





and their families, to find work. [twas the final 
exile, or maybe | should say the latest exile.” 
Later 1 went tosee Dave Petitjean, a popular 
Cajun humorist. He and Justin Wilson, the 
teller of Cajun tales, have surely made more 
neople laugh than any other Louisianans. One 
‘ctitjean's favorite bits of Cajun wisdom 


5 
lodged in my memory. “Love life,” he saad, 
‘and life will love vou back.” 

So [ask him: After all the adversity the 
Cajuns have known — working in sait mines, 
suffering in the oil bust, picking cotton fora 
dollara day, getting expelled from Acadie and 
sailing the seas in search of home, watching 
their bayous silt up and their coastline wash 
into the Gulf—how can anyone say that life has 
loved them back? 

He smiles the smile of someone who just may 
have been asked all this before 
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“Tes the attitude of 
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everything. How do vou 


he] 


whatever hap 
its for 5 the outlook about 
eee the thines around 
how do vou work... how do vou play 
sin? [t's not about speaking 
French. [t's what vou got right hereunder you 
chest. That’ aj rm.’ 
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A Memory in south Louisiana 
Cajun music i kept in acupboard for the 


delight of connoisseurs, when the gumbo and 
the cr iwfish and the iambalava have given 

‘to fast 
then there will still remain, 
smile of grace from t 


that disposition 
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Is Our 
— World Warming! 


Underthe 








For more than four billidn 


years the sun and the 

earth itself have been.the 
driving forces in our 

planet’s changing climate. 

Now we puny humans—in all 
our billions—may have become 
the decisive force for change 

in the decades ahead, 


By SAMUEL WM. angen ; 


Photographs by JAMES | A. \ SUGAR 
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The POW ET cl sunlieht captured millions a 


Years ago by plants ane animals arid buried 


in huge deposits Is now heine burned as coal. 
petroleum, and natural gas. Such burning m 
Powel stations. automobiles, anc homes 
releases carhon dioxide (COs) to the arr. 

Onee airborne, COs absorbs heat, warming the 


atmosphere in the so-called greenhouse effect. 
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These southern l alifornia collectors acic i clean 


and inexhaustible enerey source bo the state's powel eric. 





HE ROAD up earth's most massive mountain — Mauna 
Loa on the Bie Isiand of Flawan—4 anarrow., 
twisting strip of tar, laid by prison la bor through 
raw, jagged lava fields. You can drive it—with 
creat caution and constant awe—to a small cluster 
of white and blue huts standing more than two mies 
hich in the clear, cool Pacific sky 

Here for 32 years the level of carbon dioxide in 

the earth's atmosphere has been recorded daily at the Mauna 

Loa Observatory by Charles David Keeling of the scrips Insti 

tution of (iceanography and by scientists from the National 

Oceanic and Atmospheric Administration (NOAA). And for 32 

wears the level has risen, ina wavy curve of spl inz-tall variations 

(opposite), [rom 315 parts per million (ppm) in 1958 to more than 

455 to mid-1990, 





That steadily climbing CO, level (air locked in glacial ice a 
entury ago held only about 280 ppm—25 percent less) 1s al 
incontrovertible measure of what man and his machines have 
lone to the atmosphere of the earth in scarcely one lifetime 
Because of it, say many Scientists who stidy the climate, ow 
nlanet is bound to become warmer—has already warmed —as 
more and more energy from the sun is caught and held in the 





anket of air around us 
"As Poge ) Put 1, the enemy is us.” said Elmer Robinson 

director of Mauna Joa Observatory, while we drove together up 
the desolate slope of the volcano. “By burning more and more 
fossil fuel—rasoline, natural gas, coal, peal—even orcding ry fire- 
wood, We are putting into the air more of the gases that act much 
like a globe of glass around the planet. That's what's called the 
greenhouse effect 

= Up here We TeEsSLre not oni Cf I Nae he went on, as he lec 
me through a laboratory jammed with humming recorders and 
glowing computer terminals. “We also read methane, chloro- 
fluorocarbons, nitrous oxide, and ozone, all of which add to the 





varmineg. We see and measure duet of various sees in the tropo 
sphere, the weather layer of the atmosphere. 
Such data, recorded by NOAA here and al American Samoa 


in mid-Pacific; at Point Barrow in Alaska, and at the South An unusual sight in San Fron- 
Pole. form the hard evidence on which clim ‘ttolowists bas cisco, smog hides the city only 


four or five days a year. For 

more oninoaus: the invisible but 
relentless rise of carbon dioxide 
in the chnosphere. Scientists on 
Howeii’s Mauna Low, two miles 


widely varving and controversial visions of the future, Average 
temperature worldwide, by careful calculations, has gone up 
thout half a decree Celsius —one degree Fahrenheit—since the 


late 1ROOs:; 





In this century, the decade of the 1980s saw the six warmest above the Pacific Ocean, have 
Vears in weather records. Yet there are some deahetnbiteh Aurel recorded a steady increase in 
statisticians who argue this apparent warming of the planet may the global concentration of CO, 
be only a temporary blip, that natural warming periods have since 1958 (right). The rigzag 
oceurred before, without man's intervention, and thatthereisas potternreflects the seasonal 
yet no sure evidence of long-term change growth and dieback of plants, 


1 blaze of sunlight that which soalt up prodigious 
mounts of CO, during spring 
and summer. 

A century ago CO, measured 
280 parts per million, according 


All this was in my mind under tl 
beautiful winter cas a emia a Loa. Through a small occult- 
ing telescope ma re by the National Center for Atmo- 
spheric Research at Boulder, Colorado, | stared at the darkened 
face of the sun, ringed by its glowing, gauzy coronn 

From that blazing disk high in the Hawatian sky comes the 





" National Geographic, October 199% 
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to analysis of air trapped in ice 


‘sheets. Scientists say this evi- 


dence shows the effects of 
fuomuon activities such as burn- 
ing fossil fuels. Most believe the 
rising CO, lewel! will lead to 
higher global temperatures cone 
sipnificant climate change. 


Ii Our World Warming? 


endless power that drives and rules all life on earth: its 
plant growth and the food chains of all its creatures: the 
winds, rains, and churning weather of the planet; the 
ectan currents, forests, praines, aod deserts, 

Our home star in the heavens burns steactily, almost 
without variation. [tis the “almost,” coupled with 
what man's activities are doing to the atmosphere, that 
this story is about. It is becoming more and more appar- 
ent that the effects of the sun upon our planet are chang- 
ing. Qur one and only home may be in harm's way, and 
we can scarcely sense just what is happening—or know 
what to do about it 

That burning energy of our sun works the miracle on earth 
called photosynthesis, Powered by sunlight, plants green with 
chlorophyll combine carbon dioxide from the air with water 
from soil or Sea inte energy-rich carbohydrates, releasing into the 
atmosphere the oxygen we need to breathe. 

It is the same process by which primitive bacteria of ocean 
shallows, more than two billion yewrs ago, first produced enough 
oxygen to permit other life on earth to develop. And it is the 
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| NATURAL GREENHOUSE 
4a radiation from the sun fyctiow| 
entert earth's atmoaphere, 2 por 
ton of ty refiectod back info 
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Earth to 
chicwis and 
atmogeshara 
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if apare 


{ clan Jean Fourterin 
1822 compared the earth 3 
atmosphere to the glass of a 
Aoth let the sun's visible 
rave enter to warm land, water, plants, and 


greenhouse 
air, yet retard the escape of heat, His compafi- 
son wits apt—in part. Without its almoszphere 
the earth would be as frozen and lifeless as 


Mors, instead of averaging 15°C (59°F) and eo 
& CARBON CYCLE 


Sewing mi lI LOS oO i Spe ies: Alinow gn the : : 
? Phe amdumt of carbon im 


physics of earth's atmosphere anc greenhouse 
glass are quite different, the term caught on 


even before Brotish engineer G. S Callendar 





warned in 1938 that human activities were 


altering this: beneficial greenhouse effect 

What causes this Warming, when 99 peroent 
of the atmosphere is nitrogen and oxygen, nei- 
ther of which absorbs much heat? Scientists 
have ciscovered that water vapor, carton diox 
ide, and other gases—though mere traces in the 
air—act as powerful heat absorbers. Today the 
greenhouse effect stands as well established 
as any theory in the atmospheric scences, 
anchored by countless measurements from sat- 
ellites, weather balloons, and ground stations 


74 


tt 







the earth ; atmovpbere Is 
regitlated by imteractiar of au 
rock, sea, ated al fitysfoerrma 
Plantd. for eanple, meleaie 
carbon to iw atnaapherh a 
they breathe and an ioey oocey 
Thay tae i Oly by potas 


thetiy oad were carbon wan 






if Marie eps 


i i m 
B/G Tho eed ii 


ene ricn Canoes 


Photosynthean by planddor Cartan 1 
7 I Fpeeh = the onal 
petrodeom. and satura! pa 


Prima fram platy and oa 


an well os other cheenical pre: 
[FSH Nereers carbon desde 


ducted! ot ther oceans — bat an 


equivaient anount 4 roledicd rime anamals Gad died maligne 
by chermnca diffuuien and decay 86 (of yeary ago 


erie ee a PE! eee) BORE £ sara err! £* ae 


a an! ida me Lee OF ee Lee 


i1T £6 CLR FoR Fed are 
hrhine sit CaP eo DIESELS CM| BOM cesarié ine en 7 
DATO W Sra el 


salime process — still imperfectly uncerstood—that grows the corn 
of lowa, the grass of your lawn, the rain forests of Brazil, the 
Noating plankton that sustains life in the seas 


i} 

0) HUMAN INFLUENCES “Without carbon dioxide in the atmosphere, life as we know it 

MILT RITE Pa ay lied fhe nefural woutel ber impossible, if Elmer Robinson hal eA rl Mauna ae 
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Ennion of enh athe dam can be EPI ca ah, 
reduced, but na technatagy ix availalle Phat’s the greenhouse effect," Elmer had éaid. “Without it. 
remave them once they reach the earth would be frozen—at least 60 degrees Fahtenheit colder— 
ap rea. 
i and there would be no more life here than on Mars, But if it 


Were to increase, . .. Well,-some climatologists say we face tem- 
peratures three to nine degrees higher in the next century.” 
Back in the last glacial fee, some 20,000 years ago, world 
temperature averaged about nine degrees colder than today. The 
carbon dioxide level was only 190 to 200 parts per million, 
06TH Anchen ice samples fr om Greenlarel and Antarctica 
_~ OCEANS snow. As the ice melted back, the COQ, level 
gradually rose to about 280-ppm by the 
beminning of the industri: al | age. 
“By the muddle of the com 
ing century —in our chil- 






















TRheee remarn in c] oe oe ee Tn 

| ren's lifetime," Elme 
atmasphert: ocearre ee eh 
and boaphere ate had said, “the lewel will 


fake up the rent. reach 550 oreven 600 at its 


current rate of rise.” 
The prospect of doubled 
(0);—and even more rapid 
rise of other gases, such as 
methane, which together equal 
the warming effect of CO), m the 
atmosphere— is wheal has atmo 
spheric scientists urgently refining 
their computer models of the climate 
World population also is predicted to douw- 
ble by the middle of ai next century, from 
five billion people to ten, And as all nations 
become more developer and use more fuel to sup- 
port those people, the release of carbon dioxide ana 
other gases to the air is bound to keep increasing 
despite the care taken or which fuels are burned, 
With more warmth and more CO, some ask, would not 
More crops grow, in Wider Hreas than today? Would we not 
bencht from a warmer world? 
. Pernaps, Insome areas. The more CO), in the air, the more 
sete a ane F productive some plants become. But the biggest unknown is 
Hie a sieibaphern: what changes would occur in the planet's weather patterns 
; ‘as Most climate ovodels show that in some recions —northern 
Scandinavia, Siberia, and Canada, for example—more rain 
would fall and more trees and crops grow. But in today's 
great mid-continent breadbasket regions, warming would Jead 
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On the road to understanding 
sources Of motinane, scientists 
from the National Center for 
Atmospheric Research in Bowl- 
der, Colorado, test what turned 
cul to be an innocent suspect— 
fresh asphalt (above). Wide- 
ranging research suggests that 
lecks and verting from coal, oil, 
ond natural! eos pronfuction may 
be underestimated, 

Cattle, a known source of 
methane, are increasing world- 
wide—foster than the human 
population. The same bacteria 
that enable ao cow to turn grass 
into meat or milk couse tt to 
expel methane, roughly 14 cubic 
feet ct clary. 
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lo the crying of soll in summer. Destructive droughts, Such as 
that of 1988 in North America, would strike more often, until 
the Great Plains and Ukraine turn semidesert. Storms such as 
hurricanes and tornadoes might become more violent. Forests 
WAAL DL chee Cae weg hange under the temperature rise, and wild- 
life would have to migrate—if it could—or perish. The perma 
trast under Arctic Zine would thaw, deep peatlands would 
Hecompose und vast new amounts of carbon ioxice anc meth 
ane Could be released 

And just as inevitably, as ocean waters warm and expand and 
the ice on Greenland and Antarctica melts back, the seas would 
creep higher onto the edges of the continents. Large parts of such 
low countries as Bangladesh—already swept by ruinous floods 
ind typhoons— would be submerged: cities like Miami, Venice. 
even ew York, would cower behind dikes. 

“Tf a rise of one to three feet, as the models have predicted, 
CAINS Extreme, says environmental scientist Stephen Leather 
man of the University of Maryland, “keep in mind that the 
oceans rose more than 300 feet after the Jast ice age—all in only a 
few thousand years.” 

If the ice cap on the island of Greenland were to melt com 
pletely, glaciologists estimate the oceans would rise another 270 
feet. Sea level in the eastern United States haz sheaait lv risen a 
foot im this century alone, andl it is predicted to go up at least 
another foot aS the century ahead. With that one-foot rise, 
Leatherman says, the high-water line at Ocean City, Maryland, 
Wall move » inland 160 to 200 feet: in Florida, 200 to 1,000 feet: in 
Louisia na, several miles 

Yet paradoxically, say other glaciologists; the huge ice domes 
on both Greenland and Antarctica may not be shrinking but 
Frowing, The DArACoOX is that this too may be a sien of global 
warming, As the atmosphere warns, it holds more water vapor 
from evaporation of oceans and soil; hence more snow falls in 
the po 
But the warmer seas eventually will melt back the fringes of the 
polar ice, and the oceans will creep inexorably higher 





ar regions, hence more ice and possibly lower sea levels 


ORETELLING WHAT MAY HAPPEN to the world if it 
sha hed Warm by even one or wo degrees iz the touith- 
est problem facing climatolopists today. Even though 
there have been tomes in the dim geologic past whe! 
lemperatures Were warmer—with no ice at all on the 
tdHiar regions —there are vast differences today. No 
one Knows whether the “wild card” of human activity will dis 
TupL or make more extreme the cycles ordained by nature 
To try to predict the effects of human intervention, scientists 
mathematically simulate the weather systems of the globe. The 
equations 5, Called general circulation models (GCMs), are so com 
plex that only a few of today’s supercomputers can solve them 
The equations relate such things as — balance of radiation to 
and trom the planet, air circulation, evaporation and rainfall, ice 
OVEGr, 5ea-suriace temperature —then try to assess what might 
happen if the sun were to become brighter by a tiny amount or if 
the carbon dioxide in the ciatankore tradually doubles as 
expected The computers then calculate And map the changes itl 


the weather of future days, weeks, seasons—or centuries, 

Qne key to their accuracy lies in how finely they divide the 
planets surface, the blanket of the atmosphere, and the seas. 
Most now divide the globe into blocks of at least five degrees of 
latitude and five of longitude: 300 nautical miles on aside, 
roughly the sive and shape of Colorado. The best models then 
divide the atmosphere into as many as 20 lavers and add in the 
oceans’ currents and multiple layers. The computations are so 
formidable that a supercomputer might take a week to run a-sin- 
gle change of input to determine its effect. 


N A HIGH SHELF of Colorado's Front Range, where deer 
roam in the open above the university town of Boulder, 
stand the sand-hued buildings of the National Center 

| for Atmospheric Research (NCAR), one of the principal 
climate-modeling centers in the nation. The others are 
NASA's Goddard Institute for Space Studies (GISS) on 
upper Broadway in New York City and NOAA's Geophysical 
Fluid Dynamics Laboratory (GFDL) in Princeton, New Jersey. 

The computer room at NCAR, its floor carpeted with bright 
red squares, isa futuristic assemblage of multicolored cabinets, 
computer terminals, and blinking panels of lights. The chief of 
the center, Bill Buzbee, showed me two red-and-black cylinders, 
each about five feet in diameter and five feet high, with seg- 
ments scemingly cut out of them like huge wedges of cheese. 

“These are our Cray supercomputers,” Bill said. “Not 
many exist in the world. Lf vou'd like to buy one, it might 
cost you about 20 million bucks. And it would not be pow- 
erful enough for much of the modeling we're asked to do." 

“Tf our global grid were reduced to two and a half degrees on 
a side and the number of vertical layers increased,” | had heared 
Jerry Mahiman, director of GFDL, say, “it would multiply the 
demand on the computer 16-fold; at one degree square, which 
might be necessary to forecast weather and climate accurately 
for local regions on the globe, the order of complexity—and com- 
puter time— would go up at least 500 times.” 

[ began to appreciate what these machines do. They reduce 
inconceivably complicated systems of the atmosphere and oceans 
to logical, mathematical predictions of what might happen if 
man or nature changes the ways things are with the world. 

All the most advanced GCMs, fed a doubling of carbon diox- 
ide, come up with similar results: The world will warm by the 
middie of the next century by two to five degrees Celsius —three 
fo nine degrees Fahrenbeit—with even greater warming in the 
subpolar latitudes. The differences between the models show up 
in regional effects (maps, pages 82-3): exactly where drying or 
more rainfall may occur, whether the Northern and Southern 
Hemispheres may react differently. 

The modelers acknowledge they may be as much as a decade 
away from full confidence in their results: At GFDL they have 
been trying for 20 vears to couple ocean circulation to the atmo- 
sphere. Syukuro Manabe, one of GFDL's most noted modelers 
(page 80), admits that in the early days “all-sorts of crazy things 
happened [in the computer]. . .sea ice covered the tropical 
oceans, for example." 
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starved oul Norse settlements in 
Greenland and forced farmers in 
Europe to abandon fields. Since 
the mid- 1500s, with increas- 

ing industrialization, aver- 
age global temperature has 
risen by O.5°C. 

Some achentists link that 
recent rise directly to 
the heat-absorbing 
fases thal humans 
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have released to c? 
the almoasphere 
Other scientists 
re less certain, 
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stressing natural variability and changes 
In solar outoul, Few, however, dowbt 
that the changing composition of the 
sbmosphere will lead to some warming 

The graphs (left) project fulure wccu- 
Mmilations of ereenhouse gases along two 
lines— with business a5 usual and with 
Bperessive actions to limit relewée. Pro- 
jected temperature increases (above) 
range from 0.7°C te 39°C by 2040 
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NOTHER NOTED climate modeler—and spokesman for 
| potential trouble—is James Hansen, director of 
NASA's Goddard Institute (GISS) in New York City 
(facing page, bottom), During the scorching hot, dry 
summer of 1988 he captured international attention 
, when he testified before a Senate subcommittee 

“The world is petting warmer,” he said bluntly. “We can 
state with 99 percent confidence that current temperatures repre- 
sent a real global warming trend, rather than a chance fluctua: 
tion. We will surely have more years like this— more droughts 
and many more days above a hundred degrees—in the 19s," 

He repeated these predictions in subsequent scientific meet- 
ing? and climate symposiums —upsetting colleagues who felt he 
should hedge his concerns with more qualifications and miaybes 
ut that is not Jim Hansen's way 

Some have heard and heeded what be and others have been 
saving. Senator Albert Gore, Jr., of Tennessee, one of the most 
outspoken politicians calling for action in the face of world 
warming, has said bluntly: “The greenhouse effect is the most 
important environmental problem we have ever faced. [1 threat- 
ens] loss of forests, widespread drought and famine, loss of wild 
species... topsoil, stratospheric ozone. , .. Do we have the ca 
nacity, the will, to change habits of millennia ina generation?” 

Stephen H, Schneider of NCAR (right), an intense, curly: 
haired prophet of the future, has been deeply involved in climate 
research for more than 20 years, He writes, speaks, and travels 
incessantly; he is one of the worried scientists to whom policy- 
makers listen carefully. 

“| agree with Jim Hansen and others that the world bas got- 
ten warmer over the past century —faster than ever since about 
1975,” he told me. “T'm not $0 quick to say it’s entirely due to 
the greenhouse effect though that's certainly there, Natural cli- 
mate variations may be at work too, reinforcing—or at other 








times masking —the ereenhouse forcing. In coming decaries some 


years and some parts of the world may be cooler, but others will 
be much warmer than normal, 

“The 1988 drought in North America, for example, has been 
linked by colleagues at NCAR with the E] Nitto phenomenon of 
the tropical Pacific Ocean. A-shift in the jet stream, caused by 
massive ocean-atmosphere interactions in the Pacific, was the 
hkely cause of that hot, extremely dry summer. 

“But whatever the local and temporary Weather changes, the 
world can't wait for proof of warming before trying to do: some- 
thing about it. We're engaged in a huge experiment, using our 
earth as the laboratory, and the experiment is irreversible. Hy 
the time we find the greenhouse warming Aas damaged earth's 
ability to feed its people, it will be too late to do much about it.” 

What would he have us do about it now? Try to slow the 
release of greenhouse gases— by more rigorous energy conserva- 
tion and chunges in fuel use (natural pas releases half as much 
CO, as coal); by reducing the burning of rain forests, which 
increases: the level of CO, in the air; and by planting many more 
trees, wherever possible. 

“Keep in mind, it's not only carbon dioxide that's at fault,” 
Steve Schneider points out. “Methane, which is released from 





Looking ahead, climatologists 
using advanced computer mod- 
als to predict global warming 
trends howe attracted wide 
ottention—and oocistonal skep- 
ticism. Crities aay that model- 
ing ia in its infancy amd conrnat 
even replicate details of our cur- 
rent climate. Modelers agree, 
and note that predictions neces- 
sarily fluctuate with each model 
refinenient. 

The modelers include 
Syukuro Manabe of NOAA's 
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Geophysical Fluid Dynamics 
Lah (left), Stephen Schneider of 
the National Center for Atmo- 
spherte Research (left, below), 
anid lames Honsen (bottom) of 
VASA's Goddard Institute for 
Space Studies, 

Might not the sun's | l-yer 
sumaipol cycle or irregularities 
in solar output directly affect 
earth's climate? [t is an intrigu- 
Ing but unanswered question for 
astrophysicists like Jolin Eddy 
(below), director of the Chfice 
for Interdisciplinary Earth 
Studies in Boulder. 
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decomposing tundra and marshes, rice fields, termites, and the 
guts of cattle, is increasing in the atmosphere faster than €O,, at 
something like one percent a vear. And molecule for molecule it 
has 20 to 30 times the greenhouse effect of CO,. Nitrogen gases, 


from fertilizers as wel 





as car exhausts anc factory smokestacks, 
chlorofluorocarbons (CFCs) and other industrial products—all 
the other gases we're pouring inte the air—are already doubling 
the warming potential of CO), alone 

We Can hone to reduce some of them, such as the (“Fi 4 That 


attack stratospheric ozone,” he said. “But the others go with the 


industrial development of the world; all we can realistically hone 
is to slow their release, to gain time to: ope with the results, 

‘Tt we can delay-a 2°C incréase of elobal température from 
e025 to 2050, we will have more time to develop alternate enerm 
sources: Nuclear—possibly fusion—ts one option, despite its 
problems Hut Ca Em er the sun directly, iy solar heat plants Ane 

converting sunlight directly into electricity, is both possible and 
coming clown in ost.’ 

Iwas to see his future in California, at the Rancho Se 


nuclear plant outside Sacramento, flanked by 20 acres of colar 
panels slowly swinging with the sun across the sky; at a plonrer- 
Ing solar-ceil factory near Los Angeles, where o breakthrouch 

thin-film" technology was closing in on conventional electric 
POWEr COMMS; an on a trecless mountain pass above Oakland, 
where a seemingly encless array of propellers taps the sun's 
energy from the winds sweeping in off the Pacific (pages 92 
OMPOTER FORECASTING of Climate is uncertain for res 

eons other than the sheer complexity of the CQUATIONS, 
‘There are varinbles and feedbacks that even the best of 
the models barely approach 

the oceans are the chief reservoir of heal, controlling 

Weather over (he entire globe. As currents such as the 
Gulf Stream carry the heat from the tropics to hich latitudes 

‘Old water trom the cl ar remons sinks and flows towarcl the 
Equator, overturning the seas about every thousand Vears 

"The tropical oceans are the driving mechanism of the cli 

mate,” says climatologist Eric J. Karron of Pennsylvania State 
University. “The oceans are the memory of the climate system," 
adds Kirk Rrvan of GFDL. at Princeton. Vet until recently even 
the most advanced mathematical models treated the oceans only 
a5 Vast, shallow swamps 


(Carbon cioxide is absorbed by seawater. some of it in orp 





rated into the shells of tiny marine creatures that dic and become 
carbonate sediments.on the bottam. Scientists estimate that a 
senilicant part of the seven billion metric tons of carbon 
released into the air each year is taken up in the seas. Oddly 
the colder the water, the more CQ) it can hold. As the oceans 
warm under the effect of more CO, in the atmosphere, there b 
preat uncertainty about how much of that new CO, will be 
absorbed. [s there.a limit to how much carbon can be locked 
away Have the oceans already reached their holding capacity? 
World-famed geachemist Wallace 5; BRroecker of Columbia 
Unive! Saty 's Lamant-Doherty Geological | ibseryvatory Worries 
that rapid switches in ocean circulation might occur under 


relatively small changes in global climate. 

Ice and seafloor core samples show that there 
have been sudden climate changes in the past, 

he says, from warming conditions to marked gla- 
ciation and back in as little time as a century. It 
could happen again 








S THE SEAS AND AIR WARM, mort water 
evaporates into the atmosphere, creating 
more clouds and another great enigma to 
the mathematical modelers. Much is-yet 
unknown about the net effects of clouds 
— on global wether. 

“Clouds are the window shades of the planet,” says ; 
; se : i 
Steve Schneider of NCAR. “They may be even more Kor ((' CAST 
important than the oceans or the greenhouse ASCE In 
resulating the heat received from the sun.’ 


In daylight low thick clouds reflect sunlight back into from dd ele muded 


space and have a cooling effect. At night they hold in | ayy Q 5 ‘ 
heat ractinted from the surface and this warm the atmo- (‘| Mbalhl trebh 
sphere. High thin clouds, such as cirrus, may act differ- . 


ently, also adding to the greenhouse effect. Storm clouds 
transport and release vast amounts of heat. 

The incredibly complicated interactions of the atmo- 
sphere, land, and oceans lead many scientists to doubt 





scientists use computers fo simu- 
late how our planet might 
respond to an expected doubling of 


| NVOKING STORMS of numbers, 


that local and regional weather patterns can ever be carbon dioxide. Their work, based 
accurately predicted for more than a few days into the om muatherutical models originally 
future. Listening to atmospheric physicists discuss the designed for long-range weather 


new mathematical science called chaos isa form of forecasting, summests that the earth 


mental mugging, they speak of ranclom 
walks, strange attractors, and climatic 
ripples such as the “butterfly effect” — 
the notion put forward by MIT meteo- 
rologist Edward Lorenz thatthe flapofa 
butterfly’s wings in Peru could lead toa 
tornado in Kansas. Yet these are today's 
frontiers of understanding 

The limit of that understanding leads 
Eric Barron of Penn State to quote Mark 
‘Twain's famous droll remark: “The re- 
searches of many commentators have 
already thrown much darkness on this 
subject, and it is probable that, if they 
continue, we shall soon know nothing at 
all about it.” 

Feedbacks—the relationships be- 
tween the natural forces that control cli- 
mate—will be the crucial key, most 
modelers agree: clouds affecting surface 
temperatures; rainfall and droughts 
changing soil moisture, vegetation, and 
evaporation; snow ond ice melting from 
ice caps and glaciers, changing the re- 











will warm significantly in the 
coming century, bringimg 
many chanes in regional tem- 
perature and rainfall patterns. 
What changes exactly? So 
far that's impossible to say, As 
complex as the models are — 
only a few of the world’s 
supercomputers can run them 
—they remain rough represen- 
tations of reality. Moreover, 
because the mocels wee dif- 
fermnt methods, their regional 
predictions vary widely. 
Three of the climate models 
(left) differ markedly as to how 
North America will warm 
Current models clo agree on 
the high probability of warm- 
ing, and with it major—and 
unforeseeable —climutic 
changes. Because the models 
perform weil in simulating sea- 
qonal variations and climate 
over thousands of years, most 


fectivity of the planet and raising the tcientists take their overall 


Danshied CO, ca , 
level of the seas. Wirt pe eapictain atoresas predictions seriousiy. 
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Complenty chaifenans ciate moceters. Clowes both 
Wien and cool the planet, and senentiats continue in 
meeitigahe Me set effect. Cheaans, with their deer 
currents, play a large — but poor!y widersicod — rate 
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Rather then prograwiringy & compiaer simply to 
foubhte CO) han, cect modal: attnpt to 
track Change ower tim, more accuratiny 
depicting the gradual wey beat-absorbing gase 
actuctulate. Retearchers af the Geophysical Flas 
Dycamics Laboratory told Hint spercomputer 
fo increate CO), bey coe percent a veer from 
i ttarvag date of seta 

Aer 30 computer years (below) efofal 
nvvface femuverature had risen dy an average of 
are (Flerrirrs beg that fester ae compaiter 
means and do teadoner cesuits iefertical ho 
what acfaally happens in the real wari | 
After $0 rionvlated Wears, fhe feniperdiure had 
ron bp eC. And after 70 pears, when CO, 
fed cocarbihed, at haed rime by PC (8) 
The biggest gurprise. The wher around Ant- 
archca falled fp warm 2s eapectert 
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ortomovers repliced tueboats 
on the Mississippi Hiver in 
i984, as drought brought record 
low water that grounded barges 
near Memphis (above). The 
droupit sigshed 0, &. corn pro- 
duction 30 percent, boosting the 
volume of futures trading ot the 
Chucazo Board of Trade fright) 
Wichita former Larry Steckline 
ond son Greg (left) lost $40,000 
of whet. Toy sciertists 
believe that while tt didn’t 
directly cowse this devastation, 
elobal warming will make 
drouehts and storms more fre- 
qicnt anal severe, 
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i 
into the stratosphere, might operate against the greenhouse, 
cooling the earth temporarily. But the best computer models 
siigeest that to bring on marked cooling, volcanic explosions far 
more violent than those of Mount St. Helens in 1980 or Krekaiton 
hn L883 would have to occur every five vears for as long asa cen- 
tury. De resulting dirty air and acid rain would be worse for life 
On éarth than global warming. 

li a return to tot-apge col ite i rathe Ir than OTPEeE HOUSE GFT 
mnie sounds fartelbohed, it was thought & serious possibility as 
recenUy as the midl-197/0s, Che tine major interglacial periods of 
the past million years have each lasted scarcely 10,000 vears 
old returned—and it has now been longer then that 
ast great continental ice sheets melted back. And even 
global temperature has been rising since the start of the 
) from. 1940 until 1970 it leveled and even declined 
the Northern Hemisphen 


). Mourray Mitchell, [r., senior climate researcher of the U. § 


Weather Bureau and later of NOAA's Environmental Data Set 


1, li cc. Was OTe it tha re ha cl WTR ee TNA Ae rw aurcl ciritt 
Sow tetired, he told me recently: “We thoucht natural forces 


Uc AS Volcanic mctiviby ort Prnaps Via non in the sun’s rac 
ance, might be at work. But we stul don't know whether it 
Wis a real change of just a quarter-century-long twitch in the 
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stropaysical evidence the sun is thought to have been 
a0) percent cimmer when tie carth was young—three and a 
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under this “faint young-sun,” earth scientists postulate that a 
super-greenhouse effect must have been at work, with 100 to 
L000 times as much CO, in the atmosphere. Otherwise the sur- f 
face of the planet would have been frozensolid, and photosyn- 
thesis impossible. Yet it indeed occurred, absorbing much of 
the carbon dioxide and producing the oxygen in the & , 
atmosphere necessary for the evolution of life. | 

In the time of modern science the sun's radiation 
has seemed absolutely steady. Astronomers have 
tned for more than # century to detect any 
change in the “solar constant.” IL was only 
in the past decace that they succeeded, 

The answer lay in taking solar instruments above i" 
the unsteady window of carth’s atmosphere, into the 
black clarity of space. That goal was reached in February 1950 
with the launch of the Solar Maximum Mission (SMM) satellite, 
dubbed Solar Max. It went into space to read solar output just as 
the number of sunspots—the dark areas on the sun’s face 
that signal changes in its magnetic activity —had reached 
a peak in their 11-year cycle. 

By 1985 Solar Max showed a real, though very slight, de- 
cline in the sun's brightness. The drop was only about one-tenth 
of one percent, but to solar physicists such as Richard Willson of 
the Jet Propulsion Laboratory, a principal scientist of the proj- 
ect, it was startling, Lf there is an actual fluctuation of the sun's 
output of even that small amount, it might have a long-term, 
measurable effect on global weather. 

In 1986 the number of sunspots reached a minimum, as 
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predicted. Shortly after, there began a rapid increase in-sun- Michigan on the sandy srl Firecinedd by jack 
spots—greater than in any previous solar cycle of this century. pines ame ri) com could lose its entire 
Scientists expected the upturn to continue until the next peak in pr hei set hock eae 
1900 or "91, but an unforeseen hazard put the Solar Max project — mostvulnerable tu Fae clioars hts 
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As the sun's activity increased, it warmed the outermost 
fringe of earth's atmosphere slightly, causing it to expand. The 
added drag begnn to slow the satellite, and it dropper tn tts orbtt 
by a few kilometers. Instead of circling the planet at least until 
1991, Solar Max began tumbling in August 1989, and by early 
December ended its life asa fireball of blazing metal in the sky. 


VEN WITHOUT the Solar Max readings—long before this 
century, in fact—we've known that changes occur in 
~ the sun,” T heard from John A. Eddy of the Office for 
Interdisciplinary Earth Studies in Boulder. He 1s one 





of the world's leacling solar historians. PANTHER 
“Chinese, Korean, anc Japanese court astronomers reget on Point, sone 
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recorded spots on the sun at least 2,000 years ago, Galileo saw 
them in his first telescope in 1610, The fact thatthe spots varied = Water expands as st warms. Expanuion of 
a ) i a prea ES aT 3 ae cena seawater and partial melting of glaciers 
ona regular cycle wasn't recognized until 1843, by o German =a ralee ana Jeveli 2 foar or work ie 
amateur astronomer, Heinrich Schwabe. Their number and #040, according bo mamiy ecreritints. a 
position changed, and in some years there were more of them, in Tereines werifeide. tre! sabes tether 
other years and clecades, many fewer. inte ertvarie and geouedantes Seater 
TT ; tT. ‘i Tt ao araned dritray coasts! we and pcre 
We know today," Jack Eddy went on, that the spots not Fctiaanies olf etitin diraide. Mararcimn 
only are real but also indicate massive changes going on in the speci would be threatened, inclucling 
sun. As the spots cross its face —moving with the rotatin the Florida panther, whose habitat har 
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Fey TATE Preview of a Crisis 


PRESENT RANGE 











ij ARMER CONDITIONS than any felt 
iin the past 100,000 years will con- 
front plants ‘and animals if the 

earth warms by 3°C by 2050, as some cli- 





PRESENT RANGE ‘ VULMERABLE matologists precict. Such a climate 

| rina change would be ten times faster than 
any since (he last ive age, hugely stressing 

, Pate Wat hire Cote La the web of hfe, Soil moisture patterns 

SMERLNE EAETOOR could shift racically, as could relation: 

PRESENT DIG TAMLUTION cashed et stn cam - chins between predators and prey 
OF FLORA PANTHER eo PRUETT ft Meher 

¢__ aap Gi eatin, sana, it $7 


Ge ore we CIE T are 


bawty —tines affect the total Energy the sun Sends out into space 

As outward evidence of magnetic disturbances on the sun, the 
spots sometimes herald solar storms or flares, which can disrupt 
short-wave radio communications on earth or with satellites and 
cause destructive surges in high-voltage power networks. In 
March 1989 a massive solir fare disrupted the electric-power 
eric of much of eastern Canada and produced spectir ular shin 
mering lights in the ionosphere (pages.96-7), The pulsating red, 
rreen, and white curtains called the aurora borealis, or northern 
lights, were seen as far 
enuth as Florida anc Texas 





OSUNSPOTS affect 
the planet's 
weather and ch- 
mater There 
have been time 
In past centuries 
when sunspols were vers 
scarce—or missing éertirely, 
if lack of any recorc of them 
can be hatiewed Cine nota 
ble perio was between 
645 and 1715, the so-called 
Maunder Minimum, named 
for a British solar astrono 
mer ol the 19th century 
The coincidence of their 
absence with ae particu- 
lar eriod of the Lit- 
tle Tce Age, a hich ETT piped 
Europe from the 1400s to 

te La0Os, has long 


Th 





vy cold | 


intrigued solar scientists 


Eddy and other astro 





physicists porn to the 

Maunder and a sequence of earlier minimums as the clearest 
per “Mad dogs and Englishmen no 

out in the midday sun,” wrote 
playwright Noel Comard, Bat 
they pay a price. More than 60 
percent of the sun's ultraviolet 
ae light (UV) strikes between 10 
doubt." Eddy has written, “that variability is a real feature of a.m. and 3 p.m., increasing the 
the sun. The challenge now is to unclerstand it,” risk of tissue damage. A Memo- 


evidence of long-term change im the sun § total activity, 
haps in cycles longer than the principal periods of 11 and 22 
VYenrs, ana ol i CMISS Ih le connection between SLUMS Pots and the 
earth ¢ climate 

Phe evidence remains tircumsiantial. “But there can be litle 


One clue to sunspots and their effects on the earth lies in an rial Day visit to Virginia Beach 
unlikely repository —the record of weal her changes locked in the fabore) sent Sue Polinsky to the 
crowth rings of trees. At the Laboratory of Tree-Ring Research hospital with first-degree burns 
of the University of Arizona at Tucson, director Malcolm (right). UV's cumulative affects 

con cause both fatal and non- 


Hurhes and others show ec me the 4, 2U0-vear Consecutive (ree : : 
: 1. «ff fatal skin cancers, which are 
nine record ga wired ty that nHiOneering li Ae atory in clecades of ; 





fost increasing in the U.S. 

Dr. Roy Grelin of the University 

of Celifornia, San Francisco, 

holds a tumor he just removed 
“There is clear variability inmuch of this tree-ring record, from a patient's ear (left). 

in a pulse close to 20 years,” Hughes said. “Scientists such as 


work in the U. 5. Southwest. Periods of faster atid Shower 
growth in tree rings since the 17th century have been linked to 


wet periods and droughts —and possibly to the sunspot cycle 


sia Nationa! Geographic, October 1990 



































OZONE 
ABSORES 
ULTRAWPOLET 


O 
Croce — 0 — it scarce, even in fhe strain 
inhere where if is most concentrated But 
gach molecule comnts Mighty potable — 
thread a a cromd — an orone molecule 
readily spit op when bit by ulbavieled 
radiation {diagram above) The mergy of 
the fife-tarneging UV rays mo thus compet ‘ 
eq ute Aarmlest heeft and pever peaches he 
earth, {he breakup leaves a free saygen 

stom— O— and a oaypgen molecive — BD), | 
the ofult we breathe. The O and QO). ian | 
aogonng cycle, rengenpinme bo form ie 
ee moalaculm: 


Lang-fived CPCs, inaffected by 
ransfall or other atural cheansiny 
means eicabe iho Me strate 
phere werthuT fen yRart itere to 
muirviter For cembur ie 







zone 
under attack 


STINGING POLLUTANT at ground level, 

}) ozone diffused in the stratosphere filters 
14. out much of the sun's harmful ultraviolet 
radiation. Over the past decade chemicals, par 
Hcularly widely used industrial chlorofluore- 
carbons (CFCs), have thinned this protective 
opone around the globe. The loss is greatest 
over the South Pole; as seen in these color- bafrinnice rien 
enhanced images from the Nimbus 7 satellite. (Oebson units 
Here — when sunlight returns in the austral 390 
spring — swirling stratospheric winds and tee 
clourls speed ozone's destruction. Conctettra- 
tions within the hole, shown in black, have qa5 
fallen by asmuch as 50 percent 
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hiologist Ad@ac Hadley. The 


Murray Mitchell and my colleague Charles Stockton see this 
pulse as a combination of the sunspot cycle ancl a bunar cycle of 
[6.0 Years and relate it to cyclical droughts in the West, such as 
the 1930s Dust Bow! 

"More than that, varving amounts of a carbon isotope in the 
iree rings—carbon |14—may be a clue to bone: term changes in 
solar rachation and its effect on the earth's atmosphere,” 
Hughes told ‘me 

” Die irregularities in the carbon-14 production rate are 
Known as the Suess wiggles, for Hans FE. Suess, their discoveres 
They are extremely important in calibrating and correcting the 
ehh t4 cMlendar used to date ancient events from remnanté of 
Organic materials, such as ancient wood or bone 

Other theories of sunspot climate Petatonadites HAVE come and 
gone, but no true “smoking gun” had been found—until the 
mid-1980s, Then a German atmospheric physicist, Karin 
Labiteke of the Free University of Berlin, together with Harr 
van Loon of NCAR in Boulder, published a remarkable fit 
between reversing winds in the stratosphere, polar air tempera- 
tures, and the sunspot cycle. Uf their discovery is confirmed, it 
Will Indicate a direct link between sunspots and the atmosphere 
of arth —a possibly crucial connection. The work has been cited 
as among the most significant now being pursued at NCAR 

ine connection may be a better under 
standing of the ozone hole in the so-called 
polar vortex over Antarctica each winter, a 
giant whirlpool of stratospheric winds 





MN THE MID-1g805 the world became 
suddenty aware that the protective 
ozone shield in the atmosphere was 
lt danger—was, m fact, greath 
depleted in a nuke hole” over the 
froven wastes of Antarctica. The 

mysterious stuff called ozone, which until 

then was known tothe public chtefly as an 
acrid, lung-burning element of smog in over 
crowded cities, was being destroyed in the 








stratosphere by chemicals marcle ane released 
in the 20th century by humans 
irone is a variant form of oxygen —the most life-sustaining 

mas of all. Under the intense ultraviolet bombardment from the 
sin at the upper reaches. of the earth's atmosphere, normal two 
ftom molecules of oxygen are split into single atoms—O rather 
than Ui, In chemists terms, Some of these single oxygen atoms 
Feyoln Ww ith ¢ molecules to form ozone ,, Lhe amenint in the 
stratosphere is very scant, less than ten parts per million (at sea 


lewel the iver would be about as thick asa pane of window 





rinses), but that 
bus Ultraviolet ravs from reaching the earth's surface, 10 to 30 


ayer 15 enough to stop most of the sun's danger 


miles below 

The possibility of ozone destruction by man-made chemicals 
had been precicted as early as 1974 by two farsighted research 
ers, F. Sherwood Rowland and Mario J. Molina, at the Univer- 


city of California at Irvine 


Propelled by enerpetic winds 

and one of the world's strongest 
cconomies, California produces 
#5 percent of the planet's wind- 


reneroted power. [he state's 


_— 


17,000 wind turbines, like these 
in Altamont Puss, provide 
enough electricity—abot one 
percent of the yearly total 


to meet all the residential needs 


ofa city the size of nearby San 


Francisco. Expe ris & iit! wind 


mower Cou ld vertically pra- 
duce 10 percent of tie United! 
States energy supply 
Another 10 percent of the 
supply could come from solar 
energy, including photo- 
rolhaie cells, Doday sca 
cells power everything from 
calculators and demonstra- 
fon cores (right) te remote 
telecommmuinications stations 


ond woter PLUS. 








Certain industrial gases dubbed CFCs—chlorofluorocar- 
bons —are so highly stable and inert that they do not react with 
other substances in nature. Thus they have long been used as the 
coolants in refrigerators.and air conditioners, as the propellants 
in aerosol cans, in making foam-plastic objects such as coffee 
cups and fast-food containers, and as solvents for cleaning elec- 
tronie circuit boards and computer chips. But there could be 
treat danger, warned Rowland and Molina, when those same 
long-lived gases drift to the upper Inyers of the atmosphere. 

In that same region where ozone is created by solar bombard- 
ment, the CFCs could break apart, they postulated, freeing chlo- 
rine atoms that could attack and destroy ozone molecules by the 
billions. Tf this were to deplete the ozone laver around the whole 

world, it would put all mankind at risk. 

~The hazard wears serious enough for the United States 





to ban CFCs from aerosol cans in the late 19705. But CPCs are 
still produced for other uses, and millions of tons more lie wait- 
ing to be freed from scrapped refrigerators and air conditioners. 

Then came the first startling report by British scientists in 
1985 of an Antarctic ozone hole, anc arash of scare stories blos- 
somed in the world's press. Emergency field stucies of the 
stratosphere above Antarctica were mounted by U.S. science 
agencies, led by’ NASA, NOAA, and the National Science Foun- 
dation. In 1987 an ER-2 aircraft, capable of flying to 70,000 feet 
in the stratosphere, and a DC-8 jammed with instruments flew 
from Punta Arenas, Chile, near the tip of South America; out 
across the ice-locked Antarctic continent. 


94 Notional Geographic, October 1900 


Asmoke signal seen by space 
shuttle astronauts in 1988 
revedis burning of Brocilion 
rain forest. Used to clear land 
fires release water vapor, meéth- 
ine, mitrogen oxides, and car- 
bon monoxide, as well os COs. 
The dark, towering footure is 
the shadow of hot gases rising 
through a hole in the white, 
cloud-like pall of smoke, Such 
a pall ower the United States 
would blanket everything east 
of the Rockies, Astronauts have 
seen similar formations over 
burning grasslands in Afada- 
goscor, Australia, and Africa. 

Burning wood provides essen- 
Hal energy in many developing 
overage, guther 70 percent of 
their energy from wood, With 
populations soaring, pressures 
Frow ever more dewte to bura 
trees for energy ond tw clear 
londs for farming. 


Is Our World Warming? 


The hole was real; the ozone had dropped by 50 percent (page 
90). Its destruction was confined within the rotating swirl of 
winds in the polar vortex, And it was-caused bya chemical 
reaction, not some unfathomed atmospheric phenomenon. The 
reaction seemed to occur in the presence of thin polar ice clouds 
that form in the intense cold of late winter, just before the sun 
returns to strike the polar latitudes 

Less than a year later, in September 1987, more than 40 
nations sent delegates: to Montreal, Canada, The industrialized 
countries agreed to reduce production of CFCs by $0 percent by 
1998. A June 1990 revision called fora 100 percent ban by the 
year 2000, with a ten-year time lag for less developed nations. 

Does another ozone hole develop over the Arctic in its winter? 
If the Northern Hemisphere, far more populous than the South- 
ern, is also being depleted of its ozone umbrella, it might pose a 
far more serious emergency. 

The samme team: of atmospheric scientists and computer 
experts, including Robert Watson of NASA and Adrian Tuck 
and Susan Solomon of NOAA, spent 45 cold, bleak davs-in Jan- 
uary and February 1989 in the North Sea port of Stavanger, 
Norway. There the same ER-2 and [}C-8 flew 28 missions, from 
the northernmost airstrip that could safely be used, to take read- 
ings from the-air of the polar Arctic 

It took a year to analyze all the data. In March 1990 the scien- 
tists published their answer. The polar vortex and ice clouds 
existed also in the northern stratosphere, though not to the same 
extent asin the southern. Ozone was being depleted in the Arctic 
as well, by as much ag 15 to 1? percent at some altitudes. 

Over the heavily populatedl mid-latitudes of the globe, the 
researchers believe, winter ozone levels may have dropped in the 
past decade by as much as 4 to 6 percent. And even if all CFC 
production worldwide were to be halted—an unlikely possibility 
even to the signers of the Montreal Protocol —the amount 
already existing and waiting to be released to the atmosphere 
would mean a continuing ozone drop for decades to come. 


HE WORRY ts that stratospheric ozone forms the earth's 
| principal shield against dangerous ultraviolet radiation 
from the sun. This short wavelength light, below the 
range of human visibility, kills many forms of life— 
bacteria, for example, whichis why it is used for steril- 
izing surgical instruments and protecting many foods. 
But ultraviolet also kills beneficial forms of life, ancl it can affect 
the life cycle of many plants, both on land and in the seas. 

Middle and long wavelengths of UY cause not just tanning 
and extreme sunburn in human skin but the most prevalent 
forms of skin cancer, They also con cause cataracts in the eyes 
and injure the immune responses of skin, which protect us from 
many harmful, even deadly diseases. 

The Environmental Protection Agency issued a risk assess- 
meant in 1987, predicting that for every one percent drop in 
global ozone, there would be a one to three percent increase in 
skin cancers. Global ozone hasdlropped at least 2 percent in the 
past ten years, EPA said, leading to possibly four million added 
cases of skin-cancer. In the past ten years alone, dangerous skin 
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The suns 
fireworks 


TS CYCLICAL seething near 
| a peak, the sun emitted a 
spectacular on March 
10, 1989 (left), part of a series 
that showered the earth with 
‘ ‘ charged particles and X rays. 
a 








| The event produced shimmering 
~ - auroras, a5 seen two days later 
j in Troy, New York (right). 
COQOR-ERHANCED FHOTOGMAFW ®Y WATIOHAL SOLAR ORSERVATORY/RACEAMINTD FEAR, FUNSPOT, SEW MEKICD While the main auroral belt 
stretched across the northern 
U. 5. and southern Canada, as 
captured in these satellite images 
(below), the northern lights were 
seen as far south as the Florida 
Keys. In the Southern Hemi- 
sphere an auroral band (left, at 
tight) far stronger than usual 
ringed the geomagnetic pole. 

The solar storm nudged satel- 

lites out of orbit, garbled radio 
communications, and caused 
electrical outages across much 
of eastern Canada. 
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Mone of neoture's most clistee displays, a green flash copes the solar disk as 


ofimosphere acotters last light over a Norwegian woods. If predictions of extreme 


worming at high latitudes prove true, Norway's forests may be in jeopardy. 
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Devin dusty harmattan winds that blow from the Sahara, a woman 


from the village of Youdiou-draws water from a well on the Gondo Plain 


Her work starts just before dawn. She fills her hours pounding millet 
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—the staple of her people—preparing meals, caring for her children, chopping 
firew a id making P potter ane hee Winky ite er. Son che will Teh (he next 
season's millet f the arrival oy harmattan means the rains are on the Wily 


on | 
V¥ Vhat wisdom will the fox bring?” wonders Amaguimé Dolu, a diviner in 


the plateau village of Boneo. For generations Dogon diviners have ventured 
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out.at sunset to trace in the sand grids and symbols representing questions 
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dim morning light, the Bandingara escarp- 
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HE DOGON VILLAGE of [reli was 
nearly invisible from « clistance 
Walking toward it, all lsaw was a 
rusty landscape of rocks, and 
baobab trees the outlines of Ireli 
shimmered into view ed houses, 
thatched roofs, anc stony lanes, The grana- 
ries, both strange and beautiful, were 
and straw, 
low stilts; their cone-shaped roofs looked like 
at a jaunty angle 
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Neriter and rock-climber Davin KoOgERTS lives 
in Cambridge, Massachusetts. Thus is his first 
JOSE AZEL, whose 
byline appeared in the GEQGRAPHIC’S January 
[989 article on the coca plant, lives in Eas 
Stoneham, Maine 


pasienment for the magazine 





Figures carved om the door of a millet granary give 


a ploy of shadow and substance Although the 
Praameneren fie 
family —are 


mythical power, since they symbolize the departed 


urfs—trt pre ‘Sal ailreedte we if the cathe & 
simply decorative, the tortoises have 
elders of the famtiiy’s lineage 

Despite the Degon's isolation, most of their tradi- 
tionally carved granary doors Wave massed inte the 


hunids of Western collectors 
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village. 
greet is French 
phrase, 
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Although Mustim and Chratian missponar 
abored among the Dogon tor a cen 
tury or more, converts come Fewer 
than half the Dogon have become Mushms, a 
emailer number Christians. Most cling to 
their elaborate svstem of animist beliefs, 
which foxes foretell the future and spirits 
ctalk the countrveide: The Dogon hate to ibe 
away from their -villages-after dark, and so 
their hunters, P night and slee; 
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In trees, remain the exemplars of courage. 

Even the landscape is imbued with spiri- 
tual meaning. Prominent rocks have personal 
names, as do certain baobab trees such as 
High Bosom, the Ancestor, and Small Seeds. 
The Dogon seem to have touched every part 
of their homeland, As you crash through 
thickets of thorns on the brushiest of hillsides, 
you find band-laid stones marking little-used 
trails, stairways masoned against the cliffs, 
chockstones to smooth your step between jag- 
ged boulders. And deep in the natural crev- 
ices that split the plateau, you come upon 
notched logs propped upnght as ladders, with 
steps worn shiny by centuries of bare feet. 

At the edge of several villages we found 
gloomy hovels painted with symbols of the 
Dogon's mythical serpent, Lébé. Grotesque 
images of women with huge genitals were 
carved on the walls. Here menstruating 
women are required to sequester themselves. 

Some Dogon sites have become virtual 
ghost towns, the cliffside dwellings aban- 
doned for more prosaic settlements on the 
flats below, In one such place, in part of the 








fuge 
of the Dogon 


Cutting a jagged path actoss 
central Mali, the Randiagara 
tscarpment was recently 
named 2 world heritage site 
for its cultural and natural 
significance. Since the 15th 
century the cliffs have served 
the Dogon as a barrier from 
attacks by the neighboring 
Mossi, Songhai, and Fulani. 
Yet the terrain poses its own 
challenge: to coax sustaining 
crops-from the arid soil. 
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Below the Clifiof Tombs: Mali’s Dogon 


old village of Téli, guided by a swarm of 
boys, I stumbled upon an old woman lying 
sick on the stones of an otherwise empty 
alley. As we approached, she screamed, and 
the boys scattered as before a witch. On 
another day I puzzled over empty granaries 
covered with ancestral chimeras in bas-relief; 
mystic swaths of red, black, and white trian- 
gies were painted on the overarching wall. 
Twice I happened upon caches of tiny blue 
cups, which outsiders are not permitted to 
see, for the hogon uses them in funeral rites: 

Often QGumar would warn us not to stray 
from the trail) Waving at some nondescript 
hollow in the weeds, he would say simply, 
“Ttis forbidden.” When Ispotted a carved 
wooden object in the scanty grass and 
reached toward it, Oumar raised a hand and 
hissed at me; “Na! Don't touch it!" The 
obpect turned out to be a single-footed seat, 
used only on that most sacred of occasions, 
the Sigi. In that ceremony, which takes place 
every 60 years, the Dogon perform dances 
and sacrifices to renew their world. The rest 
of the time, this wayside relic guarded a 
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locality against evil spirits: From a distance 

| often saw strange mounds of clay the Dogon 
consecrate as altars, usually stained with 
strenks of white or rust, the residue of sacri- 
fices of millet porridge or animal blood. I was 
forbidden even to approach these sites, but 
José eventually prevailed upon the Uogon to 
et him photograph one (pages 110-17), 

Faced with constant pressure to taulor their 
culture to Muslim or Western standards, the 
Dogon have resisted admirably, even to tht 
extent of keeping their own calendar. A 
Dogon week has five, not seven, days. Each 
town has its own market day, which draws 
buyers and sellers from miles around. In vil- 
lage markets all along the escarpment, they 
hagele over prices in cramped stalls anti 
alleys that smell of sweat, charred goat meat, 
dust, and manure. Women dominate the 
ecene. Amused by the presence of strange 
looking foreigners, they sit behind their dis 
plays and press us to buy bowls of porridge, 
onion balls, and rubber flip-flops. No market 
ides 1n 











day is considered successful unless it s 
the afternoon toward a drunken fete 





Eeing a male of ony age is the onfy requirement jor 
enory tnte the togu ta, or men’s hese. A thick, 


malllet-stelle pif heeps the low structure cool while 
men talk, prepare tobacco, or tale naps. Elders 
meet there to discuss village business. The carved 
posts are often decorated with figures from Dogon 
mrythology and everyadity life. In some villioges elders 
cle fear Ccorvines fo pi event then theft. 


bl 


Camped near the village well on such a 
day, we tossed m our tents long after mid- 
night, serenaded by drums and singing, wild 
laughter, anc inebrialed taunts shouted back 
and forth in the gloom. We awoke toward 
dawn, to the hantering of women as they 
drew bags of water from the well on tone 
ropes. They saw our cameras, shricked, 
shook their fingers, and fled, sloshing wate 
from the bags in their haste 


0 PLACE in the Dogon world is 
more sacred than one ol their own 
burial caves. When someone dies, 
the Dogon purge their grief ina 
luxurious choreography of masked dances. At 
the end, the dead person, tied to a wooden 
bier, is run heac-high through the village, 
accompanied by the wailing of women, Then 
the corpse is raised to a cave in the cliff, 
hauled up with ropes made of baobab bark. 

Often the Dogon use empty caves they 
have discovered some distance from their 
homes. But above every village at the foot of 
the Bandiagarna the cliffside is stippled with 
Tellem burial caves, and the 
Dogon sometimes appropriate 
them for their own dead 

To visit a Tellem cave— 
even one the Dogon have not 
taken over—you need permis- 
sion from the chief of the 
nearest Village, This was 
always a drawn-out exercise 
in diplomacy. An advance 
guard of local boys scampered 
ahead, eager to show the way 
We must have seemed like an 
odd retinue— José, Oumar 
myself, and two American 
climbing assistants burdencd 
by great loops of blue-and-rec 
nylon rope and sacks of jan- 
gling gear. 

Phe village chief of Péwué 
offered us his best seats—a couple of smooth 
stones in his front yard. Elders gathered 
around te listen; younger men, girls, and dog: 
came to watch. With great dignity the chief 
produced a pipe and smoked it. He gave os 
millet beer, a mealy yellow liquid that tastes 
like weak Jemonade, served in a calabash 

Through Oumar we mate small talk. Had 
it been a good year? Was there rain? Were 
the crops abundant? ‘Then we came to the 
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Witched my shadow fit across the face of one 


Ahindoned Tellem sanctuary after another 
had come to Mali prepared to believe 
the Tellem, climbing barefoot and usine 
ropes mace from bark, had ascended these 
cliffs, which would challenge toa the 
Specialist Using Madem equipment 
now [realized that the cliff could not be 
the finest rock-climber in 
sence of vertical 
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precipices. The wall was simply too smooth 
and steep to be climbed. My mind reeled: 
How had the Tellem done it? 


HEY HAD very strong magic,” said 

Amadomion, a rugged 38-year-old 

Dogon climber I met in the village 

of Pégué, Amacomion. wore a blue 
tunic and a tan three-comered hat, andl his 
chest and shoulders rippled with muscles 
thickened by frequent climbing. Every vil- 
lage along the escarpment has one or two 
nervy experts like Amadomion, who had 
reached many of the Tellem caves the hard 
way —from the bottom up, He showed me 
how. Stopping at the foot of a cliff, he ges- 
tured 40 feet upward, where a black stick 
protruded from a small cave, 

“That,” he said, indicating the stick, “is a 
boulin, placed by the Tellem many hundreds 
of years ago.” It was a climbing aid. You 
threw a rope over it and hauled yourself up, 
like a kid in ym class. Farther up, a hundred 
feet off the ground, was another boulin, a 
faint black speck on a distant ledge; above 
that ledge was an enormous ceiling that jut- 
ted over the void, 

When you reached the first boulin, Amado- 
mion explained, you pulled the climbing rope 
in after you, edged your way 60 feet to the 
right on a small ledge, and stopped ata crev- 
ice where another rope had been tied in place. 
It looped 60 feet farther up ina loose arc, free 
of the overhanging cliff, over the second bou- 
lin. Using that second rope, Amadomion 
could hoist his climbing rope until it was dou- 
bleed ower the upper boulin. Then he shinnied 
up}, trusting his life to a stick wedged ina 
crack perhaps seven centuries ago, 

The reason for this daring ascent? Pigeon 
dung. Amadomion filled large sacks with 
handfuls of the fragrant droppings and sold 
it at the weekly market in Sanga. Dogon 
farmers prize bird guano as fertilizer. 

The Dogon climber's hair-raising 
explanation provided clues to how the 
Tellem might have scaled the cliffs, buta 





She has tived by simple means and traditional ways, 
The indigo garment, the nose rings, the lip ring, and 
the earrings were customary to the Dogon women 
who come before her. She wears the leery on her 
mcrae fork its beauty. Her name is So, ana though 
some of her people are slowly embracing the outside 
wenlel, she will not forget the generations past. 


Below the Clif! of Tombs: Matt's Dogon 





major question remains: How had they 
gotten the boulins there in the first place? 

“The Tellem were very strong," said 
Amadomion, laughing. 

“Stronger than the Dogon?” I asked. 

to Ves. ‘id 

He and other Dogon saw no reason to 
doubt the magical abilities of cliff-climbing 
pioneers they had never seen, 

“Tis étaient les géntes —They were genies,” 
said Oumar, 

The others told me that the Tellem could 
make ropes stand on end. The Tellern could 
fly. They could become giants and take a sin- 
gle step-up to the highest caves, then trans- 
form themselves into dwarfs to get inside. 
Thev could tide horses straight up the cliffs. 
They could even tk their way up the cliffs, 
they were such powerful orators. 


YSTERY VEILS almost every aspect 
of Tetlem life, but a few things 
are known, thanks to two dec- 
ades of extraordinary work by a 

Dutch archaeological team Jed by Johan Hui- 

ringa and Rogier Bedaux. The team found 

that, contrary to Dogon myth, the Tellem 
weré neither giants nor dwarfs but men and 
women of normal height. And there is no evi- 
dence that the Tellem lived in the caves; they 
used them only for granaries and burials. 

Most remarkable are the Tellem grave 
relics: carved wooden hearirests (the oldest 
wooden artifacts yet found in sub-Saharan 
Afnca), eerie, abstract statuettes resembling 
humans with their arms raised; ceramic pots 
patterned by rolling cord or cloth across wet 
clay; iron finger bells, twisted pins, and 
bracelets; bows, quivers, and hoes broken 
and entombed with the dead; pieces of a 
wooden harp and flute. 

The Dutch found no sign of old fires in the 
caves, no trace of Tellem homes, and no clue 
Lo how their society was organized. What did 
the Tellem believe? Who were their enemies? 
What tales did they tell around their camp- 
fires? Who were their heroes? And why, after 
all, did they go to such enormous effort and 
risk to build granaries and burial chambers in 
these caves? The mystery endures. 

The standard explanation for cliff dwell- 
ings anywhere is defense against enemies, 
and we know that the Mossi and the Songhai 
raided the Bandiagara region in the 1th cen- 
tury in search of slaves, Even earlier the great 
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empire of Mali may have driven the Tellem 
inte a defensive rechision, 

But to my eves the extreme inaccessibility 
of so many Tellem sites seemed to arguc 
against the needs of defense alone. It ought to 
be just as easy to hold off raiders from a cave 
40 feet off the rround as from a cave 200 feet 
high, which demands an elaborate approach 
with ropes and boulins 

Maybe —just maybe—the Tellem under- 
took the effort for its awn sake, because it 
was clever and beautiful. By the end of our 
trip I wanted to believe that aesthetics alone 
had driven the Tellem to their mastery. 


HE TELLEM had a fine sense of style, 

as | learned in-a remote Dogon vil- 

lage one cool December day. I was 

passing the time with four gray- 
beards who gathered in a courtyard to gossip. 
One was blind, delicately thin, and his left 
hand shook uncontrollably. Another sat in 
the Dogon thinkers pose, elbows on knees, 
hands on head. Another was wrapped tightly 
in a.cotton blanket against the chill. All sat 





Spending less than aday on their cash, men in the 
village of Youdiou put the finishing touches on a 
roof. Tt talnes only a few minuies to hoist the stra. 
cap into place atop a towering clay granary, where 
itis tied to internal horizontal beams, Ihre over- 
hanging brim allows rain to drain off the structure, 
protecting the millet within. 


Lis 


silent for long spells, pausing to spit in the 
dirtor shoo away noisy children. Through an 
interpreter | gently prodded the elders to tell 
me about the Tellem, 

“How dol know?" snapped the blind 
man, who seemed to be the leader. “Dwasn't 
here.” Grarlually the elders warmed to our 
curiosity. “Tell them what you really know,” 
one teased. “Don't go making up stories.” 

Thus encouraged, the blind man finally 
began to speak, of how the Tellem had once 
lived in the cliffs but abandoned them to the 
Dogon, of how the Tellem used magic to fly 
around, of how the Tellem had eventually 
moved north from the land of the cliffs, never 
to be seen again. 

During a lull in the talk, another elder pro- 
duced a package wrapped in cotton cloth, 
With his thin fingers; he carefully undid it, 
revealing a pair of hoes, each about a foot 
and a half lone. 

“These are from the Teliem, from a nearby 
cave,” the elder said, handing them over, He 
wasn't selling, just showing me. The hoes 
had wooden handles whittled in ringed 
bands: fixed through the head 
of each stick was a curved 
iron blade, like the real hoes 
Dogon use today. These were 
too small to be functional, 
perhaps they were ritual 
objects, The workmanship 
WHS Exquisite. 

European collectors have 
come to Mali offering huge 
prices for grave goods. The 
most highly prized artifact —a 
carved Tellem statuette, for 
instance—can fetch » small 
fortune. Thus have some 
Dogon, who once harl a 
healthy fear of the Tellem 
mortuaries, turned to grave 
robbing. When you consider 
the availability of Tellem 
burial objects and the precarious nature of 
Dogon life, the temptation is understandable. 

Some Malian antiquarians, Oumar told us, 
once talked two Dogon boys from Ireli into 
climbing high into the cliffs to recover two 
Tellem statuettes, which had been kept safe 
by centuries of taboo. At sunset the boys fur- 
tively began their climb. The first boy made 
it up the rope, reached into the cave to seme 
one of the figures, and lost his grip. He 
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plunged toward the earth, knocking 
ond boy off the rope; bath died 


URING A MONTH eurpbiet, along the 
Bandiagara, I met many Dogon 
children with the bulging stomachs 
of malnutrition, anc ] saw an inor- 
dinate number of deaf-mutes. In the village 
of Yawa T noticed a teenage girl velling at 
She had a Vacant 





Smee in the distance 
look in her eyes and walked in a strange shuf- 
fe. With a shock [saw that her ankles were 
encased in heavy lee the ones weed 
to shackle slaves 

“She s crazy, explained Oumar, sending 
a chill down my back. But | also realized that 
the shackles may have been humanitarian in 
an Odd) way, lke the Dogon practice of hob- 
cdonkevs. At lenst the derangec! 
teenager couldn't wander into the wilderness 
or fall off a-cliff 

At night in camp we always attracted a 
throng of youths who stood around mesmer- 
ized, watching us drink tea and write in our 
notebooks. Once, while cooking dinner, I 
carelessly tossed anempty tina 
can to the ground anc was sad- 
dened to see six or eight boys 
dive for tt, 
they craved 2 taste of the exoti 
or because the cm 
H precious object. 
millet, the Dogon 
sorzhum, and the 
minuscule gram Digitaria, 
which is charged with ritual 
significance. Beyond the edge 
of each vilh te, where the 
Gondlo Pisin stretches flat and 

bleak toward the south, lies a 

network of tended 
ErCeH Wherever 
can get a foothold, 
plant them, Among the | 
at the foot of the cliff, | saw 
patches of millet growing in shallow depres- 
boulders 

agiul to some rocky outcrop 
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near water and there build an artificial field 
Walking along the cliffteps, in a wasteland of 
barren red stone, | would often come upon a 
skimpy terrace guarding a few square feet of 
dirt from the vagrant wines; each tiny plot 
was cultivated by its owner, who walked 
miles to tend it. Silent, muscular farmers 
Betow the Marr's 


Chit of iri, tee 


Doran 


nlodded at dawn from stream to onion field, 
shouldering calabashes full of water, which 
they painstakingly sloshed, little by little, into 
their precious gardens. When the onions rip 
the Dogon crushed them ane formed the 
pulp inte firm green balls, which they traded 
for goods as faraway as Cite d'Ivoire. They 
egeplant, peppers, and 
From a land so stony and dry 
they gather a surprising abundance of wild 
fruits, berries, and ¢dible plants. They 
cattle for milk and beef, donkeys as beasts of 
burden, foats 
and ettial Sait rifice Wild game —which once 
uded baboons and even panthers— has 
ainast disappeared, but the Dogon still 
hunt small monkeys and birds, using flintlock 
rifles crafted rc their own blacksmiths. 

Ley * rains, which fall onbh, 
from Jun e to October, the I Jogon suffer terri- 
bly tn droughts. In the dry year of 1954 hun- 
dreds died, and many thousands fled the 
region, Ama during the 
drought of 1973 Dogon corpses lay along the 
roadsides: wed on page 124) 
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Anerratc mix of geometric forms, the typical 


Dogon compoind is a lesson in utility. For rasy 
aocess, domed pranaries with elfin roofs neale close 
fo the terraced, rectangular homes. The flat house 
roo/tops are used fo dry onions and store pots, cala- 
bashes, and boskets, Proximity to the cliffs histori- 
cally gave Dogon villages a defensive advantage 
against slave raiders 
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Dreseed in their finest garb, young people attend 
the annual bore festival —when the Dogon cele- 
hrate community thes anil the by ginning Wf the remy 
cfc Money tucked into the woman's headdress 
shurws her farmiby that =p i being supported well 

by her new hushaond. Old tes still bined, though same 
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that im arril Komal r f Brg [i Tis | 


chip in mosques fide 








| al , j | | 
ri onbinged ira Oley 7%] f; ithe ‘TS 1 Nee 


r 
Li) fer cl 
Living at the marcins t& 
flv in this centurs 


themselves, sheanied bv their in 
their families 


nothing new here, 


thilit, 


a 
LOGE 


snid. Deon threw children off cliffs ra 
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e them, met that awtul 


than wats wn tivert starve 
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fate as well 

W MY LAST AFTERNOON in Dogon 
country I hi 
camp at Banani up to a plateau 
where I could see the whole sweep 
of the esco pment The cliffs curved away tn 
the low sunlight 


hed alone (rom our 





Chen thy eve cau 


etumi 


rht a2roup 


of old Tellem granaries, huddled 
under a wall. [hiked over to investigate 
and 40 feet up the cliff, behind the granaries 
l found nsmall passageway where part of a 
ave had been bricked up chamber 
Walled for Dy &yves 
to the darkness. T'win benches of 
on each bench 


hore ler 


to form 2 
I stepped througn and 
to achpust 
stom flanked the room, and 
lay 30 or 40 corpses, each wrapped in a dusts 
The indigo-dyed cloth 
matched the Tellem DALES: | ha [he 
in perfect order, undisturtand. | 
was wild with excitement and & growing az! 
was getting late anid | hac to go 
Back inthe sunhght I saw 
shouldering an a 
ley path just belo 
ata tree. In the 
muttering to himselt 
Worried that right Wile 
tried lo sncik Away, 
in a walking crouch, 
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funeral stretchers and a cache of blue pots— 
the accoutrements of Dogon | Phe tomb 
[ hac! entered was Tellem, but it acjomed a 
Dogon mausoleum. | hac done the uniorgv 
blundering alone, 
upon a Dogon tomb 

In the valley below, the a 
work. I held my | 
him to quit. Ae cicdn t 
workec SITE Tore 
chat with a 
fietds, ter voices 


yiTial 


ae Withoul Permission, 
(Than was still at 
reath and silently begred 
He worked, rested, 
and stopped again to 
home trom the 
rising:and falling in the 
dwindling light. It was late wher 
and l had to rosh bas 
ting in the dusk among the boul 
in that very mo 
well 


friend on fils 
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¢ deep offense against people I hac come 

to like and respect 
When {Nutra learneci Yen- 

eemed unperturined 

“Trthe man with the ax had caught you 

the faintest of smiles, 

da you to bits.” 


Aboot my Se 


ture the next dav, be 
there.” he said with 
The would have hacke 

Lknew, The Dogon had & ruzht to-keep the 
secret al for them toa 


their graves. It was 


decide which of the caves should remiun 
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Scientists gain unprecedented access to a tropical 
forest canopy with an inflatable raft borne by a hot-air 


dirigible. Architect Gilles Ebersolt rides the hub of 
his creation to a study site in French Guiana. 
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Yet relatively little is known about this canon 


Much of our ignorance is due to logistical problems 

In trying to solve them, my colieagues and I hal 

used a number of anproaches but found all of 

them wanting. Kelying solely on climbing rope 

is uncomfortable and dangerous. Towers pet 

mit some proximity, but to only-a few trees in a Vertical 

column. Elevated walkways don't always touch the canopy, 

and they restri 
ur solution was to build a raft light enough to setil 

cafely on the trectops for Prolong! darcess and | mpler iy 

dinigible to move it; 
The part of the French Guiana rain forest where we 

cdeploved the raft is uninhabited by humans, Elsewhere iy 

south America and on other continents, the tropical forests 

ire cisappearing at an alarming rate, as vast swaths are 
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FRANCIS HALLE, a professor of tropical botany at the Untversity of 

Montpellier, Fras has stucliee rain forests in 20 countries, Free-lan 

photographer RAPHAEL (sATLEARDE lives in Paris. This is his first 
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LOT E:rit Nance, an arach- 
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Nancé and hie colleagues col 
lected 300 specimens, mainh 
Himnming -piders and Crab £1 
ders, including some previous)’ 
thought to be ground dwellers 
Sone spiders resembled ants 
apnarcntly a way to fool such 
predators as birds, which pener- 
ally avoid eating ants becaus 
of their dacl Easte 

he streets of Paris Were an 
ocean away, but the raft helped 
keep the city in mind, We called 
the hub of the hexagon Place di 
"Etoile, siti 
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Clutching o sheaf of cuttings 
iter a morning «waving with 
th raft, Roland Ketler gets hts 
land lees back. Ohne of my grad 
ate students in botany, Kecller 

developing ways tl phe tity 
Wc olants without haying to 
fudy their fruits and flowers. 
Dhis helps botanists recogniz 
plants that are loo young to 
fower or those that flower onl 
sporadically, as well @ plants 
that have been cut by natives 
Col rect inal Le 

Ke Ler Ss pied porrverrat Lic luces 2 
water jug, kept close at hand to 
combat dehydration. Filtered 
nver water provided a plentiful 
supply. Cur mi als were catered 
bw a firm serving a construction 
‘Trew that was butlding-a pbydro 
electric dam nearby. Team 
members relaxed with grou 
hinging am! rounds of Ping-Pong 


nlaved an a table whose net whe 
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MORNING'S WORK ends as 
[prepare to send down 
bags filled with plant 
cultings (right). We found that 
some canopy trees cocasionally 
shut down food production. The 
rain forest is notonous for 
humility ranging from 95 per- 
cent to complete saturation, But 
at noon on sunny davs, humid 
ity can drop to a low 40 percent, 
ao much drier that certain trees 
stop photesvnthesizing. 
Our analysis of specimens will 
continue for months. Although 



















no hew plants have been found, 
entomologists are certain to 
report many new insect species. 

So tar, screnhsts have went 
fied only about ane million 
insect species in all nature. Esti- 
mates of the total on earth range 
from two million to 30 million or 
more, the vast majority of them 
indigenous to tropical forests 
Henri-Pierre Aberienc, an ento 
mologist with CIRAD, calculates 
that his team collected some 
7, 000 specimans in the canopy 
and on the ground below, Ina 
field laboratory (middle) he Al- 
ters ground-iwelling species 
into bottles for sorting 

Aberlenc peers-at one of his 
larger finds, a beetle //Wegaroma 
actoaeon) whose rhinocercs-like 
horn marks itt as amale. About 
the size of a child's fist, the 
winged creature can be found in 
the canopy but usually lives on 
the forest floor 

Our biggest concern dunng 
the project was flies and the 
diseases they carry, Un a previ- 
ous South American visit, Il was 
bitten on the forehead by a 


Phlebotomius fy, which carries 
ia dangerous parasite 1 con 
tracted leishmaniasis, & disease 


that can disfigure or even kill, 
but with prompt treatment I 
Wes CUTEC 

On his right forearm, Aber- 
lenc carries a scar where fly lar- 
var were removed. He prides 
himself on having identified 
them as botfiy larvae even 
before Cher removal 

Aberlenc specializes in taxon 
omy, the classification of living 
things. “Other fields of science 
get more publicity and more 
funding,” says Aberlenc. “But 
taxonomy is Vital to the study of 
the rain forest. You can't know 
the anima! kingdom if you don't 
know the names.” 1 


An FEA POOR cable JV segment 
will feotere Lie breelop raft on 
Sunday, October ?, af) p.m. eastern 
time on TAS Superdsiation 


Vational Geographic, October 1990 


Ren Lory : bf Pee aah, @ fain es cf free vit 





un iene ME, ays seas call fem i un ud fet it farm Ai ot PB fies fo 
Midwest, Hen hi > felis wiry, destite tM sriite crated irs 

have ain bef OG score poo ft corte i bole boul Liss Shnnads PO Activ 
a hi Hi 


(¢...?’ma St. Louis boy, and my wife 1s 
a St. Louis girl. I raised my family there and 
worked at a car plant thirty miles out. 

| enjoyed what I was doing, but 
you reach a poi it in your lite when you 
look at the future and decide to do 
something for no other reason than just 
believing it’s right. 

For me, Saturn was the chance to 





make a difference. To prove I have a 
mind, that I’m more than just a pair of hands. 

I wouldn't have moved my family four 
hundred miles just to fail. Then have to pack 
them up and move again. 

My wite had to leave a house she loved. 
A nice three-bedroom with a full basement 
and a patio in the back. 

My 16-year-old was convinced we were 


ruining her life. Her first serious romance, 
and all. | wouldn’t have made the move unless 
the whole family said ‘Let’s go for it? and my 
daughter knew it. So she decided to try. You 
know, I’m really proud of her for that. 

Funny story. \ he n | first heard about 





° a ~ : 
Saturn. | came home and we started h: oe 
out the maps, looking for Spring Hill.‘Where’s 


Spring Hill?’ Sure enough, it’s right in the 





«| 


SATURN. 
Now, can you ima ne trying to talle 2 





middle of the told and we couldnt find it. 


couple of teenagers into moving to a town that’s 
J) 


A DIFFERENT KIND Of COMPANY. A DIFFERENT KIND Of CAR, 





smaller than their high school? 


FROM THE PRESIDEST 


Yosemite: lOO Years Later 












¢ WE CELEBRATE THE CENTENNIAL Of Yosemite Natomil Park ths month— 
recalling our favonte memories of breathtaking cascades, granite domes 
alpine meadows —we should keep in mind that our expectitions tor this 
_ remarkable place have always bordered on the Wwathinabbe 

From the very beginning, evers visitor hes wanted to feel the rare beouty 
of Yosemite for himself. to share the rapture felt by the great naturalist John 
Muir os be admired the heroic cliffs and the way “the winds and avalanches and 
clouds shine and sing and wreathe about them as the years go by.” 

At the sume trite, we have 
democratically insisted that 
everyone Wh WS To 
should have the nght ti 
enjoy such pleasures ana that 
His the duty of government 
in the words of Frederick 
Law (imsted, “To give every 
AVON ge practic abrhe: tee the 
Tass Ol pPoapic to Vial 
the park 

These apparentiy contra 
dictory geulk—in which we 
ek Lo mnmMGe Tun 
intrusions upon the natural 
scttime while attempting to 
maximize the number af roc 
Vials Who capenence t— 
have led cur nation to desig- 


rte bel percent of Woeemte 





National Park iis permanent 
=—_—_—_—_L Wildemess while permitting 
“Every rock in its walls 3.8 million people a year to drop by. We've remtroduced native brghorn sheep to 
seers fear gion weer Life, remote areas of the park. bul we weren’l able to prevent the 375 automobile 
» bathed in foods of 
water, floods of fight,” 
wrekte Joti Wairoa P92. 
Liter! Bierstadt’y [X68 cal 


iwcidents that took plaice last vear in Yosemite Valley 
Yosemite evokes passionate arguments because 1 calls up powerlu Comin 


dictions.” states Randolph T. Hester, Jr.. of the University of California at 


poietiong ““Nunser in the Berkeley: “urbanized Widemess, aoused pewel, Parise SUMTiinie rolalizec 
Yoventite Valley 4 CoNures unnatural mature.” io wonder tiene who love Yosemite bend to Cue oO lot 

fhe See Sere uf freer We ve never man age iaorer aan nation exactly what we wan this pai k—= cnt 
nd ary aperienced ay iy notional park. for taat matter—to be. Wewnunt it to he many things tor mat 


milions af risers te tie 
motional! park during 1s 
fir cemary, 


poople: backpackers, rock-climbers, bird-waichers, campers, Kids from the 
inner cry, senor cirens: And vet we want the pilauine to jock Genet he WAY Il 
wis more than a century age when the Miwok Indians called a home 

That's 2 tall order for the Natimal Park Service, which has struggled along m 
recent Vears with exceedingly Slim budgets: and for fnends of tire park such as 
“uirnel., 





the Yosemite Assocation, the Yosemite Institute, and the Yosemite 
which chamme! private tunes and enthisiisin into park propects. Conacenng the 
many demands we puton the park:—and our unreasonable expectations- the 
MOkt Surprising Messave of Yosemite after a hundred véars. a8 Kenneth Brower 
writes in the 1990 Society publication Yoxernite: An American Treasure, “is no! 
how badly the park is run but how well.’ 
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Greenways 
Your excellent article "Greenways: Paths to the 
Future” (June) is a powerful help and inspiration 
for all Canadians whe advocate the rails-to-trails 
conversion. [It comes at the right time. Here in 
Prince Edward Island, Canada’s smallest prov- 
moc, al) train service has been discontinued during 
the past few months. We have nearly 300 miles of 
unused railways that could advantageously be 
turned into erecenwiys. 

Rogen TREMBLAY 

Charlottetown, 

Prince Edward Island 


The statement that “some 3,000 miles of railroad 
tracks po out of service every vear, , . their trans- 
portation replaced by trucking” is true for only a 
fraction of the abandonments. Some have come 
about after competing railroads merged into larger 
corporate systems—like Burlington Northern and 
Conrail, which then tiimmed sway duplicate 
routes. Many branch lines are being abandoned 
because railroads are devoting more attention to 
“ond bridge” handling of tramsoceamec cargo 
containers from both coasts, @ business in which 
railroads are clearly ousting trucks. 

Broce KEL 

Ruilfan & Railroad Magazine 

Newton, New Jersey 


You gave too short shrift to Sacramento's magnifi- 
cent 23-mile-long American River Parkway by 
showing only a picture of a homeless man. Most 
vagrants are confined to the lower two miles. The 
rest of the bikeway is a delightful cight-foot-wide 
paved stip along the river, where we see deer, 
rabbits, copotes, and a host of birds. 

Roster H. PascHALL 

Secramnento, California 


Rural people have seen their world destroyed 
by the Pony Express, telegraph lines, railroads, 
highways, airports, and low crop prices. The tinal 
blow to roral Americ is the national greenway 
network, 

JAMES (HOFNACKI 

Wie Hamlin, West Virginia 


Inthe heart of Anchorage we have almost 50 miles 
of paved trails for bicycling and skiing, surrounded 
by a broad greenbelt that stretches 12 miles along 
the cous! and reaches almost 10 miles through town 
to the Chugach Mountams. These trails connect to 
a network of a hundred miles of unpaved home- 
steading roacs and truls that arc now closed to 


motonzed traffic within municipal boundanes. On 
the city trails year-round you can meet moose, 
brown bears, bald eagles, skiers, and runners. The 
only problem is the delays caused Dy moose that 
occupy the trails-and refuse to move alter they've 
found a birch tree to munch. 

Eur Lagson 

Anchorage, Alaska 


I suggest a further refinement to the expansion of 
greenways: the Trans-America Trail, lt scemssur- 
prising that ina country with a history of cust-west 
exploration and settlement (and much of thaton 
foot), we don't have éven one transcontinental 
hiking trail. teould have an easter terminal at the 
Statue of Liberty or Washington, D. C., or James- 
town and a westerm terminal at the Golden Gate 
Bridge, By following and crossing existing public 
lands wherever possible, much of the trail’s route 
already in place. 

Pat Hastines IT 

Artineton, Texas 


Austin 
I'm sure that Elizabeth Moize’s article “Deep in 
the Heurt of Texans” (June) was as therapeutic for 
other ex-Austinites as it was for me. [t browght 
back fond memornes of growing up there in. the 
1070s. Shoot, we were digging up shark teeth in 
Shoal Creek before anybody else ever thought 
nboutexcavating there. You can take Bubba out of 
Austin, but you can never take Austin out of 
Bubba. Hook ‘em horns! 

Ler FREDERICK 

New Orfeons, Lowisnnia 


For the most part a “Bubba” is intolerant, raccst, 
sexist. und ignorant. Attempts to celebrate the 
exclusionist pood ol’ boy values of redneck culture 
are distasteful and misleading. 

Jor Giasos 

Red Deer, Alberia 


The article was appallingly biased. Many former 
residentstefer to Austin as Tacky Town, Austinta- 
tidus, Home for the Unpleasant, Refuge for the Ill- 
mannered, and even less complimentary epithets. 
Not all those (antiliar with the Athens of Texas are 
us stuck on Austin os a segment of Austin & stuck 
on itself. 

Cui RILEY 

Albuquerque, New Mexico 


I'm a temporarily transplanted Austinite, serving 
as i Peace Corps volunteer on St. Kitts. Your vivid 
pictures and words portrayed the honor, pride, 
and depth of affection we Austinites feel, Now my 
fellow volunteers and West Incions can see why 
Dinso Austin-proud. 

Lynn CockExILt 

Aacecterre, Se. Air 


National Geographic, October 1900 
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new mid-size Dodge Dakota, 
Flexes new V-§ muscle. 


To. any skeptic who thinks 
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tender lees of frogs culled from mountain pools 
Have they been eaten to extinction? 

BASIL ZAROV 

Taranto, Canada 


Dhev dave aot fee author fanvents ha fev were out 
offseason drarig mix visit. 


Moche 
Having studied pre-Columbian art at Tulane Unt- 
versity, | enjoyed “Splendors of the Moche” 
(Tune), But doesn't the headdresson pape l2beara 
stylized representation of a but rather than an owl? 
Caan JOHNSON 
Aft. Paul, Mimesota 
No. Thebdeak and talons are the diagnostic features. 
Ears appedr open in Meche ari an tach creatures as 
frows, snakes, and owls 


As a former Amencan Field Service stuilent in 
Chimbote, Trujillo, and Lima, | found it refresh- 
ing to read the three non=drugterrorist/inflatim- 
related articles about Peru. Unfortunately many 
people are unaware of the fascinating cultur al tra- 
ditions and archaeological sites Peru has to offer. 
NOOLETTE LASSITEM 
GHranamowoec, Wreconsin 


On page 28 it is stated thal “no one knows why the 
curer [shaman] holds a hand to her mouth.” In the 
June 1990 issue of Aleka magazine Manlyn Sav 
age writes about her grandmother, who describes 
primitive surgery among the corly Athabasca. 
She desenbes a shaman using spit to place a patent 
into deep sleep 

[RENE SODOLAK BLAZES 

heavy, feces 


Perhaps the action of the pottery curer can be 
explained by the photograph of the modern coun- 
terpart on pages 46-7. The curer on the pot may 
likewise be placing an herbal mixture in hermouth 
and preparing to eject the spray toward the head 
next to her patent. 

SiakK Gy, LoTENRACHED 

Metwirie, Lowest 


Smallest Hummingbird 
There is 0 mistuke on page 73 of the June. issue. 
Tyrrell did not obtain the “first photographic doc- 
umentation” of the bee hummingbird. My [6-mm 
footage was cartier. Tyrrell’s are certamly better 
quality than my movies, 

JoHs We. Michie 

Sharon, Conmnecicut 


Twrrell’s are the first published photography of 
fire Pari. 


Letters asia be adie iP, Neen 
Geographic Magazine, Hox 378, Washington, Dp, C 
70003. ond wiowld include wanders addres ond 
ienhone number. Not all deters can be wced, Those 
Hat are welll often be edited ond eroerpeied, 
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a hidden natural reso 


Didi you know that the empty plastic soft 
drink bottles you throw away every day can be 
transtormed into carpet yam or automotive parts 
or fibertil far sky parkas? 

That used glass bottles and aluminum cans 
can be transtonmed into new ones? 

And that yestentay's newspaper can be 
Transformed into tomorrow's? 

ltall happens because of recyoling The 
SImpe trash we throw away 3 a ‘natural resource” 
that. with fecychna, can be used to produce a 
multitude of new products 

Unfortunately, America recycles only 10% 
Of iS garbage, incinerates 1096 and deposits a 
whopping 80% in landiills, As a result. weare having 
to cope With a monumental solid waste problem: 

Our landfills are going—going-gone. 

Americans throw away about 160 million 
tons of garbage 4 year According to a recent study 
plastics make up about 189 of the volume of 
our Sold waste: paper and paperboard account for 
about 380, metals, 14%: glass, 2%: and other 
wastes. ZB 

As a fesull inthe past 10 years our country’s 
landilis have clecreased from about 18,500 to 6.000 
In fine years, 2.000 more wall close 

In their haste to find solutions, some local 
legislatures have proposed to ban plastics 

Lintortunately a baron plastics would do 
much hann-and no good. We waouid lose all of the 
salety, health and convenience features of plastics 
SUCH aS lampar-resistant Closures and shatter- 
proof bottles 

Viereover packaging would still be 
needed. A 1967 stucy showed what would hapoan 
i plastics were banned—the energy needed to pro- 
duce the atemative packaging, its weight, its cost, 
and the volume of waste collected would all rise 
dramatically 
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What to do? 

At Amoco Chemical, we believe part of the 
answer to Amenca's waste problem ies m recyeling 
everyining trom glass to metals to paper to plastic: 

Today, recyciing ison the rise: There are 
now mare than 1.000 curbside separation recycling 
programs acnass the country, Many are beginning 
fo incorporate plastics 

Aight now, almost 200 companias are 
recycling riliions of used plastic containers into paint 
brush Oristles, traffic-signs, toys, floor tiles, waste- 
baskets and“ plastic lurnber™ for decks and 
hark benches 

Plastics.are among the easiest matenals to 
recycle: Miore:than 150 millon pounds. or 20% of all 
pigstic Soft drink bottles, were recycled in 1987 

How Amoco Chemical is helping. 

Amoco Chemical is sponsonng a recycling 
program in New York demonstrating that used. 
polystyrene foam ipod service containers fram 
schoois and restaurants can be recycled inte insula: 
hon board jor commercial construction, cafeteria 
trays and home and office products 

We're participating in a consortium wath 
other major plastics manufacturers involved in the 
Construction of reqnana! polystyrene recycling plants. 

Ve re-encouraging the start-un of maw 
recycling efforts, helping to find better ways to 
collect and sort recyclables, and supporting efforts 
io create new markets for products rade from 
recycled products. 

At Armoce Chermcal, we beliave recycling 
can add years of ife-to our landfills while tt trans- 
forms things that would ordinanty be thrown away 
Into useful new products. eve only begun to 
uncover its benefits 

fora free copy of “Redpoling. Do lt Today For 
lenovo cal ROOF Ol, Or aie Amoco Cherncal 
Recyotng, 200 E Aangoih On ti fecage. iL Gath! 





hare the world and all its wonders 
Pwith a gift that expresses your best 
wishes each month of the year. 

Give National Geographic member- 
ship to one person in a family, and you 
give a magazine the whole family 
will enjoy—for only $21.* (In an in- 
dependent study the GEOGRAPHIC was 
chosen as the magazine people want 
most as a gift!) 
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And it’s easy to give. Simply complete 


the attached form. enclose dues in the 
envelope, and mail. Or write to: 
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Detecting Lightning's 
Early Warning Signals 





| ri Pit I 
i i, a fi ET Lares 
| (T] i Link | 
fori onciaal Ari i 
TTLIEE put pe hid Lh 
ery imi | i | | Sov 
on liehining killed i cipal bil 
CHIEF at jay | 
The oc pct Lvl ! riil 
mie rst | ie A | i Layer 
Putie LSS, Gait ihe Peon ii I 
mi | hcto ht ih fit 
ih tl wn eta Gh i rh 
viote | j ja i a) ce is ae | 
vty ve Fe i and Mian 
i 1 | ‘ine! me, 
SEN | i | ha i il 
ne: i ihe i 
i Wiliiental LJ. Se te 
Ail tha Cheat “tire wy L § 
net cI ii ia i | Leet 
! Li} mide I il ! 
Lenin Hong rere] 
| mW 1. Vili | til | 1 
Lak eg I | i I 
Mi fc with th 
‘SSaponeal Weather > j he ET nar a I i] 1 I 
ineeven better pleture of li¢htait wee | ly fide het bwere bor 
The eet | i el | I mii bit jul | | Lf | | 4 
1 bi i roe prope) wl iB pri 1 it Ty ‘ Maate. rin 
ri LI Hi I in Tham a | | | a pe yen 
| re | Le fl mM | a | | ir | | cote |i H 19 A! WTA | | ae I 
tivtial —1 libey t Pees Hi bi i rei rt ni | Patt ic) 
Tin cll | E 5 | it hii reel i) Pra | | ii li I 
hype ae i I j LH | if ev | i ili bel ie. & 
] | Le MAE i iii | aa | TL I hho | | 
it I Tmt LET LE l n yi | 7 i WE cil Lil ivi 
lefection preeram. “We'll | de tr OW ah vroduccd tamarins. il expend the Tamar habit 
1 bE MK f Wa kel il | 
tl ad | rT. af = bbl I a 1 ye OE es ge ae 
An Evewitness View 
A i cmt i Wilt i 
: TE 
7 of a Viava Ruler 
iy. . a | » Genre! Stuart 
Fire Spares Freed We Poorly faite 
is ' . . 
(olden Lion Tamarins first saw the . iw of 
pipe Chait il | i sor ndnyets 
IT weno 1 Aro vk | i 41 i \ cr we 
Antus Hiohigical Reserve int Feb | curd toby blank. B 
. rit j eee | j Lice hod tran Peal fart 
J pre l I | | niin i 
) eras ol tM | Hert 
i li LELE I hee ti " ith . ch 
be rar Viava | 
I i Cit | ML 
1 i Lara! | alot j "| i kK 7 gic aa iE 
| *, j it il | i 
j i pws iy idle t l it I 
bhi j LT | re | [ I Ul : 





al 9 ? a 
ij, aad © oy 
« '« 
ee sat 
i 


| _ Some of the earths most celebrated 
Po ds were released by the erosion 
+ of the earths surface billions of years 
wee and carried down ancient 
~Soriver beds. 
0. The “Star of Sierra Leone” survived 
Ses this phenomenal journey. Found on 
ee . Valentine’ Day 1972, this diamond 
Weighed a record 968.9 carats and 
wee “@ ly the size of a hen’ egg. 
er discovered on Valentine’ 
Save or ay other day, a diamond 
remains the ultimate symbol of love. 
Which, perhaps, is why a diamond 
ranks among, the most costly of 
precious | 
Vet isnt it worth it for the woman 


you lover | 
A diamond is forever. 
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Focus. IT MAKES US 
A CLEAR CHOICE FOR YOUR 
SPECIAL FINANCIAL NEEDS. 


At Transamerica, we provide selected financial 
services. Like life insurance, mutual funds and 
home-equity loans for consumers. Inventory 
financing, pension plans, specialty insurance 
and equipment leasing for businesses. We 
might be one of the nation’s largest financial 
services companies, but we still believe in 
focusing on the things we do best. The way we 


see it, that makes our customers clear winners. 


‘TRANSAMERICA FE 


THE MOWER OF THE PPAMID 1S WOR RING FORD yt! 
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The tend wire @ series of poretits that 
revealed the compicte test of the four 
pulgie's Dranslited by Grant DB. Jones of 
Davidson College in Sarth Carolin, it 
cuntaios dhe first known ewrwiines 
description of 7 Mowe King by a Wilayu 

Jones wove the document. “riftten 
in broken Spanish by an Indian who 
wom panic’ 4 erowp al Sp uinikalt ruins 
on w visit to Tayasal, io presemt-cliy 
Cruatorala, 6 a fag df a bonger. 
lot narrative, The text descrites a fle 
fills of foworcovered candes thi 
erected the oxpraditien on the shire of 
Lage Poteén ford anc deserts (fe dri 
and aduromenh cf Can Ea 

Sl cart proscnts i the ELLE 
Alone with photographic prints ot (he 
writing, to the Mexican govemmnicnt, 
Roberta Gor: Moll, director gemoral 
of Miexweoo's National insiiule of 
Amhmpology and History, acecpted 
the gift ai a ceremony in Acapalco 


Mass Extinections: Not 
by Meteorite Alone? 


Precise feat hacen Peel Sch 
lific coneepts ithe theory that o 
makeorite crash Ww carh fo 
million yer ee, cregting a huge dust 
Goud that blocked out sucnhght world 
wile anal brie it shoul tim oXtinc- 
Hons—from emall manne. specs. to 
Hincwurs (Geogearan, June 1) 
A Prinecton Liniveruty paleoitinl- 
gist, Whose fieldwork was supported 
by the National Geerraphic Socety, 
aritues that its ni that senple 
Cierte Keller studied the cumiina of 
dnote) Murine OFM absitcs 
in. Tuntsia, Spain, Denmark, lerc! 
wid Temas Keller found) that the 
ettinction of mary species began 
eame MMM) your befor: ihe b- 
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million-vear-h) mark, known us the 
CretaccousTertinry boumdlary, And 
min’ Giber elie combrivanent i oui 
hundreds of thousands of years alter tt, 
thoweh in troduced numbers. 

“it i unlikely that a angle Gilani 
phe wae ihe sole couse for the extended 
ponod Ob entinction, “Relloraays. fie 
thinks that scientists thould consiiler a 
ronyec Of pomartilc causes —howenriny of 
wa leves. gobal cooling, mcreazed 
Wwilcmirm — in selditian he the mtiviear: 
ito" s Lernpanct 

Keller belhewes tht enviranmental 


After a Century, the 
Name’s Still the Game 


streum in the town of Newerenk, 
New York, named Theodore 
“D Gordon Brook. after (he futher 
of modem American fly-fiehing. A | 
luke alone the Manmaton invert Mis 
ait & numa Elks Lake — fot 
Rita Lake, Sun Lake 
of Tucker Lake, as some 
bes) residents iain 


Sive whol Saw he 
ti. & Board on Geo 
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evincnins befor the houwmlary, “The 
Eripact wes, perhaps, (he leet straw or 
the theory nechaniany bo poceloratc 
the whale trond, she epee OTes 


Changes Fespeersathet [ve 


Witnessing Creation 
on the “Newest Island” 


or marc than 2 weors Starla | 
Pridritesacen has hid a trnuside seal 
| at the creatroan ot life. The lectan- 
| dic scientist has beer receding ‘the 
| amis i, spread, ad cheprriorc ct late 
| forms cn one of the world s youngest! 
Blancs: Surtse+, oll the southern ooaat 
of boeland. The to-squarc-hilometer 
hind wes ber from wiloanie erup 
tons thet bean: in) Noveriier Tio 
(Groner, May {G5} 

Visits to the mland ore largely 
fouricted to reacarchers, “Every time 
ons ao there, they make mow cis 
eoveries, Prodriksscw says. 

About 23 spcccs of plants hive been 
noone on Surtsecy. their seeds borne 
by wind or flimtine debris, carried by 
birds, ofeven attached to fish egos thu 
float ashen, Same species fave failed 
io take bole but ES stl grow there, 
entre between one atid two perce 
if the isjand. The sea sander, which 
Fired appeal be PG] os the rivet con 
moa plont Sa species of scadidils 
broad cen the telira, 

Fridriksson is modestly proud of tvs 
hie a hark. “lve heen (here from tre 
bogamnine “It's wery chol- 
longing to lave ives Openly Ni 
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estublnh standard nacees anc spellings 
on federal map, charts, atl cttecaal 
docomonts, the Board on Googruphin 
NraTbics bs Gechetepietitie its ecient, 

Before i wes created. mar carmed f 
bewilicring array cf mares deel spell 
ine, often jor the same geographic 

| entity, The board's rele m standardiy. 

— ing Names was comucdencd 
important omcweh thal ite 
deco were pobliehci 
in anol GnoumArii 
in the cany venre of Uhre 
century. Thus did peacders 
heath i) AM that a mVver 
fliuowing through Morton 
mil Wyre — the ate al 
i notable betile 2S yours 
eithecr—wis lhe cattle 

Bighorn, oot Lintle Hig 
Letnedt Littl Hert, 

The board acts oa muiny = | 
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Footprints on the Trail 
ofthe arhest Humans 
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tcnt “SY 
ES be denied that J 
ce” trunk diving Bone Ar 
the most serous and Irie SOCK 
; yy problems of our times. It takes a devastating 
toll on buna tives. But the econontic costs 
ran high as weil, 
Drunk drivers are involved in nearly 
40% of ail fatal traffic crashes. And. a sizeable 
F portion of every insurance dollar goes to pay for 
ei alti they do. They also cost society billions 
| af do 














lars 2-year in lost productivity and property. 
We want them off the mat 






Mnce [MGs Weve oy). 
heen calling the publics ater iS 
tion to the drunk driving probes 


can be said To that endweretiligent 








ligeRih working with lawmakers to pass tougher crunk 
dnving baws. We are also pomading fonds and services t Mothers Against Drunk 
Driving to help.tdhers. with their important nission ; 
We're lending 4 hand to the National Commission Against Drunk Driving. And, with 
poverimentagencies and vanous sports organizations, weve Helped form TEAM 
‘Techniques for Effective Alcohol anager it}—asking people tothink responsibly when 
drinking at sporting events. [f you'd like to find out how VOOrcar get involved as well, just 
write to; Allstate Consumer Information Center, Public Issue Department 200, FO. Bax 7000, 
Vout Prospect, [IL 60056-9901. a 
Choosing not to drink and drive is. hows personally cando Something to help 
fight thevise in insurance costs. But that alone wont solve the problent The car insurarice 
systert is due for a change. We're workitig jo SSE THECHTTIE” sprnter rine | 
areality, ~~ Alll 


Voure tn goed hoods. 








~ WERE QOMMITTED 70 BUILDING A CAR INSURANCE SYSTEM EVERYONE CAN LIVE WITH 
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Tabasco” sauce has been a worldwide 
favorite for over 100 years, livening up 

the taste of everything from meat loaf 
to macaroni salad to moo goo gal pan. 

So why just save it for the gumbo? 


The lively taste of Tabasco’sauce. 
Dont keepit bottledup. 
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FHOM THE EDITOR 


Poor Grade 
on a Global Test 


HIS PAST SUMMER Americans received a 

report card of sorts on their efforts to 

improve and protect the world enwviron- 

ment. By anvone's standards we failed 
the course. with a grade of only slightly more 
than 4.on a scale of | to 10. 

The report card was issued by a group of 
some 150 environmental organizations, inchud- 
ing the prestigious Environmental Defense 
Fund, on the occasion of the economuc summit 
in Houston, Texas, The group graded the 
seven participating nations on their records 
over the previous year in half adozen environ- 
mental categories. The highest grade we 
received was 6 for environmental aid to East- 


ern Europe and for protection of global 


biodiversity. Including such threatened 
resources as tropical ram forests, On control 
af ocean pollution we earned a 5. 

Italy registered an unenviable | in environ- 
mental assistance to Third World nations —the 
lowest grade of any country in any category. 
Asa result, Italy wound up with an overall 
grade of 3.9 and the worst rating among all 
seven countnes. Japan was the next worst, and 
the United States was close behind, with an 
overall grade of 4.15 and a rating of “poor.” 
Canada and the United Kingdom were also 
rated “poor,” while France dic slightly better. 
West Germany led the list with an overall 
erade of 6.5 and a rating of “good.” Next year, 
however, a reunified Germany could fare 
much worse, thanks to half a century of envi- 
ronmental destruction in East (senmany. 

One of the United States” lowest grades was 
a3 on the issue of global warming. a complex 
phenomenan explored in this issue by Senior 
Assistant Editor Samuel Matthews and pho- 
tagrapher James Sugar in their article entitled 
“Ts Our World Warming?” Environmentalists 
charge that the United States has been slow to 
recognize the dangers of the so-called green- 
house effect intensified by increased carbon 
dioxide and other heat-trapping gases in our 
atmosphere. As a result of that effect on planet 
earth, Matthews writes, “our one and only 
home may be in harm's way... 

The best answer for that is to improve our 
environmental report card 








>The chair gently rocks and your child's eyes flutter closed, thumb slowly drifting toward its destination. 
> This very special moment could be ruined ina {lash, But how else, in this limited light, can it be captured? 


And will your everyday film rise to the challenge? May we suggest Fujicolor Super HG400. 
With Super HG400 the moment andthe action are frozen intime, with a vibrancy, clarity and fineness 


of grain that,even in low light, you hadn't thought possible. You might want to keep some close at hand. 
After all, perfect momants don't always happen in perfect light. FUJL. A new way of seeing things. 
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Why it takes legwork to 
flatten your stomach 


You can't reduce stomach fat by 
exercising abdominal muscles alone. _ 
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Andean Birds Test Skies 
for California Condor 


PT (he teat pelewse of Andean condor 
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Harnessing Greenhouses 
to Purify Sewage 
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Glasnost Produces a 
Death Ray for Locusts 
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Pilots Help Preserve 
Belize Wilderness 
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since buying a computer today 
is such a numbers game, here's a 
simple rule of thumb. Look tor 


386° SM 386 or 486 on the outside 


to be certain that you haye Intel 
technology on the inside. From the 
company tat inverted the micre- 
processor, The company that has 
shipped over 10 million 32-bit 
processors. The same company 
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thats investing over $1 billian this 
yearn make sure the computer 
inside your Computer has the tech- 
nology, powerand conipatibilicy to 
lake vou into the future. 











The Computer Inside: 
met re he me mee a ra 


“IT WAS A REAL © 
BLESSING,” Frances 
Vaughn said after 
volunteers from the 
Christmas in April 
program gave her 
house a face lift. 

‘A-whole slew of people gave 
up thei weekend to help me 
They fixed my back porch. 
Parntec) every room, (.ave me a 
stove. They even put a brand-new 
roofon. | could've kissed ever 
one of them.” 

This neighborly love is 
being tekindled all over America, 


thanks to Christmas in April. 





Thousands of people from all 
walks of life are banding together : 
to help the poor, the elderly, the P c¢ r { fe t 
handicapped : 

By repairing homes, these 
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excitement of the moment to push 
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entered a villave. He took time 
from his schedule to teach Enselish 
to inquisitive children and show 
them how to climb, and he spent 
many niehts huddled by a fire-with 
a villace schoolteacher who craved 


news of the outside world 








Phe “tin” canmay just bi the work!’s perfect container. It's made of durable. high 
pride steel that ie oomnmletely rs Velnbie? [t saves energy becuse it requires no * 
retrigeration.And the ca Is mde, shipped and stoner more economically than other packages. 
so the collars you spend go mere to the food you eat than the package thateontainsit, 
The steel can. Precious little ele) be chony tnimpn ive it. . 
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